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Timber stand improvement and 
harvest cuttings usually result in 
marked habitat changes for wild- 
life. Although the general effects 
of cutting have apparent 
since the early days of loggimg and 
subsequent fires in northern Mich- 


been 


igan, the ecological changes have 
not been intensively studied and 
few attempts have been made to 
interpret these changes in terms of 
wildlife food and An 
portunity for a study of this kind 
Was provide l by a series of experi- 
ments installed by the Lake States 
Forest Experiment Station at the 
Pine River Experimental Forest. 
west of Cadillae, in the Lower 
Michigan National Forest. Tests 
were made here to compare various 
and axe for 
eliminating overstory oaks to re- 


cover. op- 


chemical methods 
lease pine and to compare different 
harvest eutting practices for aspen. 
Resulting environmental conditions 
are described and measurements of 
plant cover and amount of browse 
are given. 
Past History 

The present oak and aspen types 
are on flat, sandy sites which once 
supported vast pine stands and a 
relatively small deer herd in north- 
ern Michigan. Following the eut- 
ting of the pine from 1880 to 1900, 
this area was burned many times. 
As a result of these drastic effects 
on the environment, hardwoods, 
which were originally scattered 
among or beneath the pines, be- 
came the dominant tree cover over 
extensive areas. A large deer herd 
developed with the increased food 


Journal Article No. 2073 from the 
Michigan Agricultural Experiment Sta 
tion. The writer wishes to express ap 


preciation to the personnel of the Lower 
Peninsula Research Center, Lake States 
Forest Experiment Station, for field as 
sistanee, data, and photographs. 


Effects of Silvicultural Practices on Wildlife 
Food and Cover in Oak and Aspen Types 
in Northern Michigan’ 


and Following better fire 
control, the hardwood stands began 
to develop rapidly in height and 
density. During the late 1930’s and 
in the 1940’s, the Civilian Con- 
servation Corps interplanted some 
of the open oak stands with red 


cover. 


pine because there appeared to be 
no value for wood products from 
the hardwoods. Because of increas- 
ing competition from the hard- 
woods, the pine has grown slowly 
and browse and low cover for wild- 
life has became sparse. Since much 
of the oak type has little commer- 
cial value, inexpensive methods for 
controlling it to release the pine 
Within the last ten 
vears aspen has become useful for 
pulp. Most of the experiments in 
the aspen stands were designed to 
cutting 


were tested. 


analyze different harvest 


methods. 


Methods 


Pine release 
Starting in 1950, various methods 
for releasing pine from a hardwood 


were tested in an 


experiments 


overstory area 
where the prevailing species, jack 
oak, white oak, and red oak,” had 
no commercial value. During 1955 
and 1956, environmental conditions 
resulting from the following treat- 
ments were analyzed: 

1. Girdling of over 4 
inches d.b.h. and cutting of stems 
below that diameter with an axe. 
Treatments were made during each 
of the four seasons of 1950 in one- 
half acre plots and in a 50-aere 
block during the winter of 1951-52. 

2. Basal spray on all tree stems 
with a 50-50 mixture of 2, 4, 5-T 
and 2, 4-D applied at a concentra- 
tion of 16 pounds a.h.g.* Treat- 


trees 


*Scientifie names are listed in Table 1. 

hg. is an abbreviation for acid 
equivalent per 100 gallons of spray. 
ments were made during each of 


803 


Leslie W. Gysel 
Michigan State University, 
East Lansing 


four seasons of 1950 in one-half 
acre plots. 

3. Chemical applied in frills on 
trees 4 inches d.b.h. and over and 
on cut stems below that diameter. 
The chemical used was 2, 4, 5-T in 
diesel oil at a concentration of 4 
pounds a.h.g. This treatment was 
made in a 50-acre block during the 
winter of 1951-52. 

4. Aerial spray with 2, 4, 5-T at 
concentrations of 1 and 2 pounds 
of acid equivalent in 5 gallons of 
oil and water. The spray was ap- 
plied on a 20-acre tract in August 
1952. 

5. Untreated 
examined in a stand adjacent to 
the area where the axe, basal spray, 
and frill treatments were made and 
in a stand adjacent to the area 
the spray was ap- 


check areas were 


where aerial 
plied. 

Bulldozing for oak sprout  pro- 
duction.—Bulldozing was also tried 
in the same type of oak stand as 
a wildlife management technique 
to produce browse and additional 
cover. The results are reported 
here to compare this method with 
the ecological effects of stand 
provement techniques. In general, 


im- 


only trees 5 inches d.b.h. and 
smaller were bulldozed beeause the 
machine available could not be 


used on larger sizes conveniently. 


A check 
adjacent 


plot was examined in an 
area. 

Aspen cutting exrperiments.— 
Cutting methods in two separate 
blocks were analyzed. In one area 
a well-stocked merchantable stand 
of 10 acres was clearcut during the 
spring of 1952, and in the other 
area an 80-acre stand com- 
mercially cut in 1949 for trees hav- 
ing two 8-foot bolts and again in 
1955 for trees having one 8-foot 
bolt. A 10-acre untreated check 


was 


PLANT COVER 
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DOZED 


UNTREATED CHECK FOR THE BULLDOZED A 
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Fig. 1.—Results of different methods of 


plot was adjacent to the clearcut 


area. 

Bulldozing for aspen sprout pro- 
All the remaining trees 
on an acre of the commercially cut 
area were bulldozed after the last 
eut in the summer of 1955 to deter- 
mine the value of this method for 


duction. 


producing additional aspen sprouts. 
Observations and Measurements 
Tree The following data 

were taken by species in .004 acre 


cover. 
plots: number of stems by 1-inch 
d.b.h. classes, height, and percent 
of cover by trees in two classes 
6 to 15 feet in height and over 15 
feet in height. 

Sprouts, seedlings, shrubs, and 
herbs.—In .001 acre plots within 
the .004 acre plots the following 
data were taken to a height of 6 
feet: percent of cover, height, and 
weight of and 
plants ordinarily browsed by deer 
clipped to approximately 
eighth inch stem diameter. 

A total of 15 to 45 plot groups 
of .0O4 and .001 acre 
plots were taken in each treated 
and untreated area; the number of 
plots varied with the and 
homogeneity of the stands. In ad- 
dition, stand data obtained by Lake 


leaves stems of 


one- 


consisting 


size 


States Forest Experiment Station 
personnel were also used. 
Analyses of the basal spray and 
seasonal axe treatments were made 
during the summer of 1955. The 
axe treatment in the 50-aere block, 


removing oak competition to release pine. 


the frill treatment, bulldozing in 
the oak area, and the aspen cut- 
tings were analyzed during the 
summer of 1956. Additional ob- 
servations were made during the 
winter of 1957. 


Vegetation of the Untreated and 
Treated Oak Stands 

Untreated area.—The untreated 
check area for the axe treatments, 
basal spray, and frill chemical 
treatments was a relatively homo- 
geneous stand. The most common 
in the of the 
stand were jack oak, red oak, and 


species overstory 
white oak; other species were red 
maple, bigtooth aspen, and black 
cherry. Most of these oaks, which 
were from 3 to 6 inches in diam- 
eter and to 50 feet in 
height, were 20 to 30 years old; 
a few larger trees were 45 to 65 
years old. The basal area averaged 
42.7 square feet. As indicated in 
Figure 1 the untreated stand was 
partially the 
covered approximately 50 percent 
of the area. The ground cover and 
amount in the summer 
were small although the number 
of plant was relatively 
large (Table 1). Winter cover and 


from 25 


closed ; overstory 


of browse 
species 


browse were exceedingly sparse. 
Even the overtopped pine, which 
from 3 to 6 feet in height, 
provided little cover; the number 
of pine varied from 500 to 900 per 
acre (Fig. 2). The oak stand is on 
a deep sandy soil classified as Rubi- 


econ sand. 


was 
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Pine release by axe girdling and 
cutting.—Cutting and girdling 
proved to be an effective method 
for eliminating the overstory oaks. 
The height, diameter, and crown 
cover of the pines increased rapid- 
lv; after five growing seasons the 
average height was 13 feet. The re- 
leased pine and oak sprouts, which 
comprised the highest vegetational 
strata on the treated plots, each 
covered approximately 25 percent 
of the area (Fig. 1). Most of the 
moderately to heavily used browse 
was also composed of oak sprouts 
which varied from 3 to 12 feet in 
height. 

With the complete opening of 
the stand, the total amount of low 
summer ground cover greatly in- 
creased in comparison to that in 
the untreated stand (Fig. 1). 
Grasses and sweet fern, which were 
frequent in the untreated stands, 
comprised much of this cover. Low 
pine this 
provided most of the winter cover. 
Apparently the resulting competi- 
tion was too great for new species 
to become established because only 
tallied in the cut 
girdled area; in addition six species 


cover also inereased : 


one was and 
present in the untreated check area 
were not tallied in the treated area 
(Table 1). 
Deer utilized the sprouts heavily, 
the 
and 
were also eaten by rabbits (Fig. 3) 
Pine 


plied by basal spray. 


during winter? 


sprouts, 


especially 
Seedlings, shrubs 
released by chemical ap- 
Many of the 
larger overstory remained 
alive after treatment by basal 
sprays, probably a result of the 
relatively small amounts of chem- 
ical used. The growth of pine, 
amount of ground cover, and 
browse were less than in either the 
areas treated by the axe or by 
chemical in frills (Fig. 1). The 
scattered sprouts were mainly oak 
and aspen with some red maple and 
sassafras, generally 3 to 6 feet in 
height. 


oaks 


‘According to field reports of the 
Game Division of the Michigan Conserva 
tion Department the deer population of 
the Pine River Experimental Forest area 
is approximately 20 to 30° per 
mile. 


square 
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Pine release by chemical applied 
in frills—All of the crowns of the 
trees treated by chemicals in frills 
were killed; however, approxi- 
mately 15 percent of the overstory 
cover remained because a portion 
of the trees in the original stand 
not treated in accordance 
Forest Service policy to 
provide a_ diversification of the 
habitat for wildlife. Most of the 
frilled jack oak sprouted, but only 
a few of the white oak; sprouts 
from 1 to 6 feet in height. 
The average height of the red pine 
after five growing seasons was 10 
feet. 

Herbs, and seedlings 
completely the ground 
(Fig. 1). Grasses, sweet fern, and 
the low branches of red pine com- 
prised most of the cover. 

Moderately to heavily used 
browse consisted mainly of jack 
oak, and bush honey- 
suckle; most of the lightly used 
browse was sweet fern. 

Pine release by chemical aerial 
spray.—The tree composition and 
age of the oak stand which received 
the aerial treatment were 
similar to those of the oak stand 


were 
with a 


were 


shrubs, 
covered 


sassafras, 


spray 


previously described. The original 
crown cover of the sprayed stand 
and the 
browse before the 
treatment the lowest in any 
of the observed (Fig. 1). 
Low cover consisted mainly of the 
planted — red 
grasses, and sweet fern. 

As a result of the chemical spray 
almost all of the crowns of the oaks 
were killed and the remaining were 
affected by the chemicals (Fig. 4); 
the middle and lower parts of 
these trees remained alive. Only a 
part of the oaks produced sprouts, 
which were relatively small in dia- 
meter and height. All sprout 
clumps were browsed by deer and 
most clumps originating from the 
larger trees were partly or com- 
pletely dead, apparently the 
result of poor vigor and browsing. 
With the competition 
the red pine increased markedly in 
height, diameter, and amount of 
Portions of the stand had 
almost closed four seasons after 
the spray application ; however, ir- 


greater, however, 


the 
was 


Was 
weight of 


areas 


pines, scattered 


decreased 


cover, 


TABLE 1.—FREQUENCY' OF PLANT SPECIES 0 TO 6 FEET IN HEIGHT IN THE OAK 
ASPEN AREAS 


AND 


Oak area Aspen area_ 


Un- 


treated girdle in 


Species* 


MODERATELY TO HEAVILY BROWSED 


Jack oak (Quercus ellipsoidalis) 42 
Red oak (Q. rubra) 13 
White oak (Q. alba) 15 
Bigtooth aspen 

(Populus grandidentata) 2 
Red maple (Acer rubrum) 21 
White ash (Frarinus americana) 
Black cherry (Prunus serotina) 6 
Hawthorn (Crataegus spp.) 
Sassafras (Sassafras albidum) 8 
Juneberry (Amelanchier spp.) 17 


Dwarf sumac (Rhus copallina) 
Bush-honeysuckle (Diervilla lonicera) 26 


Rose (Rosa spp.) 2 
Low sweet blueberry 

(Vaccinium angustifolium ) 42 
Maple-leaved viburnum 

(Viburnum acerifolium) 6 

LIGHTLY BROWSED OR NOT BROWSED 
Red pine (Pinus resinosa) 79 
Choke-cherry (Prunus virginiana) 2 
Willow (Salix spp.) + 
Dewberry (Rubus flagellaris) 8 
Blackberry (Rubus allegheniensis ) 4 
Sweet-fern (Comptonia peregrina) 91 
Bracken fern (Pteridium aquilinum) 30 


Witch hazel (Hamamelis virginiana ) 
Teaberry (Gaultheria procumbens ) 2 
Strawberry (Frageria 
Rattlesnake-root (Prenathes spp.) 
Common lousewort (Pedicularis canadenis ) 
Aster (Aster spp.) 
Dogbane (A pocynum androsaemifolium )2 
False spikenard (Smilacina racemosa) 13 
Goldenrod (Solidago spp.) 
False lily-of-the-valley 
(Mainanthemum canadense 
Grasses in the oak area inelude the 
following: 98 
Danthonia spicata, Deschampsia 
fleruosa, Panicum lanuaginosum 
var. fasiculatum, Poa pratensis; 
in the aspen area: Panicum linearifolium 
Panicum latifolium, Danthonia spicata, 


Poa compressa 


spp.) 6 


‘Frequency is a measure of the distribution of the plants. It is expressed by 


Chemical 


Axe Chemical by Un- 
aerial treated Clear- 
check andeut frills spray check eut 
Frequency—Percent 
61 56 42 
14 25 40 50 
25 16 s 60 
7 5 100 
14 5 25 95 83 
66 
39 27 42 60 42 
7 1 10 
2 5 65 8 
7 11 16 5 8 
16 
22 22 8 75 25 
g 
45 3 100 
5 25 
77 44 75 
5 
5 
4 22 
32 22 8 100 100 
9] 100 83 
61 5 58 80 100 
10 
50 45 
11 10 
5 
1] 45 3 
5 20 
5 
98 100 100 100 100 


the 


percentage of sample plots in which the species occurs. 
*Common and scientific names are according to Fernald, M. L. Gray’s Manual of 


Botany, 8th Ed. Ameriean Book Co. 


recularities due to variations in 


planting and survival provided 
many scattered openings. 
Grasses were the dominant 


ground cover. Other species such 
as blueberry, sweet fern, bracken 


fern, and tree seedlings were 
scattered throughout the area 
(Table 1). 

Bulldozing for browse produc- 


tion.—After bulldozing, some of 


the trees were completely broken 


New 


York. 1950. 


off near the ground level, some 
were partly broken, and some were 
completely uprooted. Two growing 
seasons after the treatment, about 
one-half of the bulldozed stems re- 
mained alive with green leaves and 
stems in the original crowns. 
Seattered stem sprouts and stump 
sprouts from 1 to 3 feet in height 
browsed. The 
branches and leaves from the 
crowns of the bulldozed trees added 


were generally 
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Fic. 2.—An untreated stand of jack oak, red oak, and white 
oak overtopping red pine which was planted in 1940. Note the 
lack of low cover other than the pine and absence of browse. 
The pieture was taken in the winter, 1957. 


Fig. 4.—Jack oak killed by chemical aerial spray. This picture was taken in August, 
one year after the spray treatment. Sprouts are few and the dense ground cover 


Fig. 3.—Jack oaks and white oaks eut and girdled to release 
red pine. Four growing seasons after the release operation 
the overstory oaks are dead and the pine in the background 
has inereased in height and crown surface. The upper parts 
of the red maple and oak sprouts in the small opening were 
browsed by deer and the lower parts were eaten by rabbits. 
Blackberry stems were also eaten by rabbits. 


stand in which most of the trees 
were 50 to 65 feet in height. Big- 
tooth aspen was the predominant 
tree species; diameters of the over- 
story trees varied from 4 to 1] 
inches d.b.h. Other tree species in 
the stand were red maple, red oak, 
white oak, and sassafras. The basal 
area was 112 square feet per acre 
and the volume to a 4-ineh diam- 
eter, 36.5 cords per acre. Cover 
from the tree crowns in the over- 
story was generally complete, but 
tall shrubs and saplings in the un- 
derstory were sparse (Fig. 5 

Even though there were a large 
number of trees per acre, a rela- 
tively large amount of light 
reached the ground and a mode- 
rately dense summer ground cover 
composed of 25 species existed 
throughout the stand (Table 1). 


consists mainly of grasses, bracken fern, blueberry, sweet fern, and tree seedlings. Winter cover, however, was very 


sparse and most of the browse was 


to the depth of the ground cover Vegetation of the Untreated and untouched during the winter. 


but were lightly browsed. The 
total amount of preferred browse 
was relatively small (Fig. 1). 


Treated Aspen Stands 
Untreated area.—The untreated  elassified as Rubicon sand; part 
check area was a dense 40-year-old was Montcalm loamy sand. 


The soil of part of the area was 
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Clearcutting for pulp.—After 
the clearcutting of an aspen stand, 
many root suckers generally de- 
velop from the roots of each cut 
tree (Fig. 6). In 1956, four years 
after the cut, there were approxi- 
6,500  bigtooth aspen 
and 3,700 and 
seedlings of red maple, red oak, 
black cherry, and white ash, which 
provided a large amount of browse 


mately 


sprouts sprouts 


(Fig. 5). 

In addition to a large number of 
sprouts and seedlings which com- 
prised about one-third of the dense 
summer ground bracken 
fern, blackberry, and grasses were 
also common species (Table 1). 
Dead fern and berry stems inter- 
mixed with dead tree limbs and 
live aspen stems provided many 
spots of dense low cover during the 
winter throughout the stand; only 
leafless stems of the aspen sprouts 


cover, 


provided taller cover. 
Browsing on individual 
stems was relatively light. Of the 
tree species, only white ash was 
browsed enough to 
keep the main stems low; dwarf 
also. consistently 


aspen 


consistently 
sumac was 
browsed. 

Commercial cutting for pulp- 
As a result of two com- 
mercial cuts in this stand, all of 
the larger aspen were removed. 
After the eutting, an overstory of 
330 noncommercial trees 3 to 5 
inches in diameter was left, the 
erowns of which covered approxi- 
mately 40 percent of the ground 
area (Fig. 5). The number of aspen 
sprouts was about half that of the 
clearcut area and the total amount 
of browse slightly more than half 
(Fig. 5). As in the cleareut area, 
deer browsing on individual aspen 
stems was light; other species were 
more heavily browsed. 

Herbs, shrubs, seedlings, and 
sprouts formed a continuous dense 
ground cover in which aspen, 
bracken fern, and grasses were the 


wood. 


most numerous species. 
Commercial cutting and bulldoz- 
ing.—With the removal of the re- 
maining trees in the commercially 
cut stand by bulldozing, the main 
change in the stand as compared to 
the commercial cut was a relatively 


increase in the number of 


small 


PLANT COVER 
PERCENT OF AREA 


BROWSE 


POUNDS PER ACRE 


75 $0 25 ° 200 400 600 1000 1200 400 600 8 ss 
CLEAR CUT 
NO OVERSTORY 
I 
COMMERCIAL CUT 
WSS SSS SSE 
+ 
COMMERCIAL CUT AND BULLDOZED 
N VERSTORY 
+ 
UNTREATED CHECK 
BROWSE TO MEA 8 


Fig. 5. 


Fig. 6.—Aspen sprouts were predominant in the clearcut area 


removal of the overstory trees. 
of browse per acre. 


aspen suckers, a large increase in 
the number of leaves and branches 
on older sprouts, and an increase 
in the total weight of the aspen 
browse (Fig. 5). Other browse spe- 
cies made up a minor proportion 
of the total amount of browse. Ob- 
servations and measurements were 
made during the first growing sea- 
son after the bulldozing treatment, 
and therefore the response to the 
additional opening of the stand was 
not complete. More sprouts and 
browse will probably develop as a 
result of the bulldozing treatment 


Results of cutting aspen for pulp. 


one year after the 


Three years later this stand produced 1,900 pounds 


after another growing season or 


two. 


Discussion 


In Michigan as in other northern 
states, animal populations, especial- 
lv the game animals, are important 
assets or products of forested land. 
Various kinds of silvicultural prac- 
tices affect the habitat of these ani- 
mals and therefore these practices 
may be important aspects of game 
management. In northern Michi- 
gan the supply of suitable browse 
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SOs 


less 
year in the 
stands which originated after the 


for white-tailed deer becomes 


each many areas as 
early logging and fires become old- 
closed. 


habitat 
may 


er and completely 
Rabbit 


conditions for 


more 
and varied 
ruffed 


less in 


eover 
grouse 
also become these closing 
stands. 

In a large proportion of the ex- 
tensive oak stands of the northern 
part of Michigan, which are from 
20 to 65 years old, the overstory is 
the main cover. Browse species are 
sparse, and plants which form sum- 
mer and winter cover are scattered. 
Since the cak has little commercial 
value at the present time, most of 
the stands remain uncut. However, 
in the stands in which red pine was 
interplanted, a practical silvicul- 
tural procedure is to remove the 
overstory oak to release the pine. 
Of the various methods tested for 
releasing the pine, all were success- 
ful in making a complete release 
the exception of the basal 
As a result of the 
herbs, 


with 
spray treatment. 
removal of the overstory, 
shrubs, seedlings, and sprouts gen- 
erally formed a continuous dense 
The 
browse resulted from the axe treat- 
ment which greatly stimulated the 
In none of the 
however, were the 


eover. greatest increase nm 


erowth of sprouts. 
areas examined, 
sprouts over-topping the pine. This 
was partly due to the fast growth 
of the pine after its release from 
the oak overstory and partly due 
to the browsing of sprouts by deer. 
The 
resulting from the different chem- 


anount of preferred browse 
ical treatments was about half that 
of the axe-treated plots. Appar- 
ently the action of the chemicals on 
the trees reduced sprouting vigor 
so that the number and height of 
the sprouts was much less than that 
resulting from the axe treatment. 

The mixture of pine, hardwood 
sprouts, herbs, and shrubs that fol- 
low the release operations make 
what appears to be an ideal habitat 
The 
pines provide both summer and 
winter cover that could be utilized 
by both large and small animals. 
The different browse and berry pro- 


for deer, rabbits, and grouse. 


ducing plants provide a varied ani- 
mal diet, and the low cover is added 


protection for rabbits and grouse. 

The removal of large oaks de- 
creased the amount of acorns which 
are food for deer, grouse, squirrels, 
and other animals. Over large areas 
the complete removal of oaks and 
the subsequent growth of the pine 
would probably lower the carrying 
capacity of an area for some of 
However, complete 
removal would seldom be the case 


these animals. 


because of incomplete girdling or 
incomplete chemical action on the 
larger trees and because of sprout- 
ing which oceurred with all of the 
methods. In addition, it is stand- 
ard Forest Service policy to leave 
a specified number of oaks per acre. 
Provisions for such practices are 
outlined by Duvendeck® and Arend 
and Coulter.® 

In areas where the pine had been 
released by cutting and girdling 14 
years ago, low oak sprouts, shrubs, 
and pole size oak trees were scat- 
tered throughout the stands. Ap- 
proximately 130 pounds per acre of 
moderately to heavily used browse, 
about double the amount in the un- 
treated oak was available. 
The pine stands were partly closed 
and for small animals and 
deer was relatively dense. Even 
after the pines become dominant 
tall the oaks and scattered 
stems of red maple, and 
black cherry will be in the stands. 
However, the carrying capacity of 
the stands for most game animals 
will probably be lower because of 
Per- 
haps at this stage of stand develop- 
ment the main value of the pine as 
a component of the game range will 
be the diversity of cover within the 


areas, 


cover 


trees, 


aspen, 


a decrease of available food. 


large areas of pure hardwoods. 

At first glance, dense uncut aspen 
stands in the Pine River area ap- 
peared to have little variety in the 
overstory and in the understory. 
An analysis of the stands, however, 
indicated the 
overstory and a relatively large va- 
riety of plants in the understory ; 


various species in 


many were preferred deer browse 


*Duvendeck, J. P. A basie formula for 
managing oak for game. Mich. Dept. of 
Conservation, Game Division Report No. 
2088 (mimeog.) 1956. 

“Arend, J. L., and L. L, Coulter. Aerial 
applieations of herbicides. Down to Earth 
12 (1):18 20. 1955. 
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species but were lightly utilized, 
probably because of the lack of 
cover, especially in the winter. 

Aspen stands which will produce 
a quantity of pulpwood to meet 
commercial requirements are ordi- 
narily harvested in northern Michi- 
gan. The cutting is usually heavy 
although a commercial cut may not 
be a clearcut because of small non- 
merchantable trees in the stands. 
However, according to recommend- 
ed silvicultural practices,’ clearcut- 
ting is the best practice to obtain 
adequate aspen reproduction. In 
the clearcut stand of this study 
aspen reproduction covered the 
area. These aspen root suckers and 
sprouts of other trees provided a 
large amount of browse, two to four 
times that resulting from the re- 
moval of oak. After the commercial 
cut in which the smaller trees were 
left standing, the number of 
sprouts and amount of browse was 
about half that of the clearcut area. 

In all the experimental areas the 
stand structures after the treat- 
ments were greatly different from 
those of the untreated check areas. 
It is interesting to note, however, 
that there was little difference in 
plant species composition. 


Summary and Conclusions 


effects of 
releasing 


Scological different 
methods for red 
from overstory oaks and harvest 
cutting practices in aspen in north- 


pine 


ern Michigan were analyzed and 
evaluated in terms of wildlife food 
and cover. 

In the release studies the over- 
story oak was treated by axe gir- 
dling and cutting, chemical 
sprays, chemical in frills, and chem- 
ical applied as an aerial spray. 
All or the oak 
moved by the use of these methods. 
Four to five after the re- 
lease, the height growth and crown 
diameter of pine approxi- 
mately double that of the pine 
in the untreated stands. Also as a 
result of the opening of the stands 


basal 


most of was re- 


years 


"Society of American Foresters. Ree 
ommended forest practices for the prin- 
cipal forest types of Lower Michigan. 
Prepared by the Forest Practices Com- 
mittee, Lower Michigan Chapter, 25 pp. 
(mimeog.) 1955, 
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the number of stems and leaf sur- 
face of herbs, shrubs, seedlings, and 
sprouts greatly increased. Sprouts 
resulting from axe girdling and 
cutting were taller and more nu- 
merous and the total amount of 
browse was greater than in the 
plots treated by chemicals. The 
mixture of pine cover, various plant 
species suitable for browse, and 
dense low summer plant cover, in- 
eluding berry-producing plants, 
provided a diversification of vege- 
tative conditions in the oak type 
which apparently improved the 
range for deer, grouse, rabbits, and 
many non-game animals. Winter 
use of the various areas by deer 
was generally proportional to the 
amount of pine cover, and rabbit 
use was greatest where low ground 
cover was dense. 

The mixture of pine, low decidu- 


Two Forest Service Men 
Awarded Fire Medals 


For acts performed on forest fires 
above and beyond the call of duty, 
Chester D. Cannon, Jr., of Alturas, 
Calif., and Joseph D. Kobus, Carmel 
Valley, Calif., were awarded Ameri- 
ean Forest Fire Medals—forestry’s 
“Congressional Medal of Honor.” 
During the past 20 years only 11 
medals had heen presented, four of 


ous cover, and browse species will 
remain in some release areas for 
at least 10 to 15 years. When the 
pines become tall dominants, the 
main value of the released stands 
as a part of the range of game spe- 
cies may be in the diversity of cov- 
er within large areas of pure hard- 
woods. 

The dominant cover after the 
cutting of aspen was composed 
mainly of aspen root suckers which 
provided a large number of stems 
for a future stand and for deer 
browse. These sprouts plus those 
of other species provided two or 
more times the weight of browse 
produced as a result of treatments 
in the oak stands. The number of 
sprouts was much greater in the 
cleareut stand than in the commer- 
cially eut area. 

Only a small amount of preferred 


them posthumously. 

R. E. MeArdle, chief of the U. S. 
Forest Service, presented the medals 
to these two Forest Service employees 
for the American Forest Fire Founda- 
tion at The American Forestry <As- 
sociation’s annual banquet at Madison, 
Wise., on October 1. 

Mr. Cannon was cited for heroic ac- 
tion and the display of unusual cour- 
age, competence, leadership, and fire 
fighting skill in saving the lives of 59 
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browse and scattered low cover re- 
sulted from the bulldozing of an 
oak stand. From a similar opera- 
tion in aspen a marked increase 
in the number of leaves and 


branches of aspen sprouts occurred 
one year after bulldozing. 


Plant species composition was 
approximately the same in treated 
and untreated stands in both the 
oak and aspen types. 

The utilization of tree seedlings, 
sprouts, and shrubs by deer and 
rabbits in the oak and aspen areas 
in no way interfered with the silvi- 
cultural objeetives. Actually, 
browsing by deer and the eating of 
twigs by rabbits in the release areas 
were beneficial in keeping the 
sprouts low. In the cut aspen 
stands browsing may aid in thin- 
ning the dense sprout growth. 


men on the MeKinley fire in Califor- 
nia, September 22, 1956. 

Mr. honored for out- 
standing performance and heroic ac- 


Kobus was 
tion on the Thompson Peak fire, also 
1955. 
inexperi- 
enced firefighters that were about to 
be trapped by a major breakthrough 


in Calfornia, on September 6, 
He voluntarily joined four 


and by his efforts was responsible for 
their survival without injury. 


Design for a Test of Commercial Thinning 


On the Hemlock Experimental Forest’ 


COMMERCIAL THINNING is the first 
type of thinning extensively prae- 
ticed as forestry is introduced into 
a forest region. A program of ap- 
plied forest research must include 
tests of commercial thinning, often 
before adequate silvicultural infor- 
mation is available. As a result, 
research is faced with the problem 
of setting up an experiment to test 
economic and silvieultural aspects 
of the operation simultaneously. 
An experiment that will yield this 
information and still stand scien- 
tifie serutiny is not easily designed. 

This paper describes the layout 
for one such experiment in western 
hemlock stands. Ramifications of 
design and requirements from a 
statistical standpoint as apnlied to 
this problem are not trea‘ed in de- 
tail. Rather, the experiment and 
some of the thinking behind it are 
presented as a possible souree of 
ideas for others faced with the 
problem of establishing similar 
studies. 


Definition of Commercial 
Thinning 


A thinning in which value of 
products removed will at least 
equal direct cost of extraction is 
usually considered a commercial 
thinning. In experimental tests one 
object is to find out whether the 
value of products removed will 
equal cost of extraction. Hence 
definition for research purposes 
might be revised: Commercial 
thinning is a thinning in which 
salable products are removed, the 
value of which is expected to ap- 


‘Maintained jointly by the St. Regis 
Paper Company and the Pacifie North- 
west Forest and Range Experiment Sta- 
tion, in the Grays Harbor area of western 
Washington. The Puget Sound Research 
Center, a branch of the Experiment Sta- 
tion, has primary responsibility for con- 
duet of experiments on the forest. 


In Western Washington 


proximately equal or exceed direct 
costs of extraction. This is the 
definition used by the Puget Sound 
Research Center for tests of com- 
mercial thinning.* 


Requirements for an Experiment 
to Test Commercial Thinning 


As already intimated commercial 
thinning experiments are usually 
designed to obtain two distinct 
kinds of information: (1) costs 
(expressed both as time = and 
money) and returns, and (2) silvi- 
cultural data as a measure of im- 
mediate and long range effect of 
thinning on the stand. 

Reliable cost and return data 
can only be obtained from a sizable 
operation. The reasons are: 

1. Some inefficiency is inevitable 
at the beginning while the oper- 
ator gains experience. The thinned 
area must be large enough that the 
‘“experience-gaining’’ phase is only 
a small portion of the total. 

2. Certain fixed costs, which are 
incurred as in any logging oper- 
ation, should be distributed over 
a large enough volume to keep 
them from being unrealistically 
large per unit volume. 

3. Frequently, marketing limi- 
tations dictate a certain minimum 
volume per operation. 

In addition, commercial thin- 
nings conducted primarily for re- 


"Hawley and Smith define commercial 
thinning as thinning in which the felled 
trees are converted to useful products, 
regardless of whether or not their value 
is great enough to defray the costs of the 
operation. (The Practice of Silviculture, 
6th ed., 1954, p. 405). The definition 
used in this paper is intended to localize 
application of commercial thinning. 
Thus, removal of mine timbers from a 
western Washington forest would be 
classed as a eommercial thinning by 
Hawley and Smith’s definition, but not 
by the one used here since mine timbers 
cannot be marketed in the area. 
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search are usually expected to have 
substantial demonstration value. 
For this purpose, pilot plant size 
operations are most useful. 

Silvicultural information, on the 
other hand, is best obtained from 
small, homogeneous areas on which 
thinning may be closely controlled 
and careful measurements made. 
Since such measurements can be 
made on only a fraction of the 
larger area commercially thinned, 
they are necessarily confined to 
sample plots within this area. Al- 
though plots might be carefully 
selected for homogeneity, it is de- 
sirable that they be representative 
of the whole area from which cost 
and other data are collected. For 
that reason, they should be me- 
chanically or randomly located to 
insure a true cross section. As an 
inevitable result of mechanical or 
random selection, however, the 
plots will not be homogeneous and 
will frequently span a broad range 
of stand conditions and thinning 
intensities, 

The apparent compromise in de- 
sign required for collection of both 
kinds of data does have some off- 
setting advantages. Small sample 
plots, for example, may be used 
as individual observations per- 
mitting regression analysis ot rela- 
tion of growth to beginning grow- 
ing stock or growth to specific cut- 
ting made on different plots. In a 
randomized block of experiment, 
individual sample plots may fur- 
ther be used as observations for co- 
variance analysis, frequently vield- 
ing more useful information and 
providing a more sensitive test 
than analysis of variance alone. 

When blocks large enough for 
collection of cost information and 
stands old enough to support com- 
mercial thinning are both provided 
for, it is virtually impossible to 
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exercise strict control over thin- 
ning. Rigid spacing cannot be 
achieved. Character of beginning 
stand can be only very roughly 
controlled; hence size, crown class, 
and quality of trees left after thin- 
ning will vary widely from one 
sample plot to another. To specify 
a thinning and measure the results 
with the accuracy recommended by 
Barrett and Righter (7) or Os- 
borne (2) becomes im- 
commercial 
thinning are more 
nearly large-scale silvicultural 
tests of the type thoroughly dis- 
cussed by Heiberg 
(3). Treatments in a commerical 
thinning test, may be 
more closely defined and results 


therefore 
Instead, 
experiments 


practical. 


Ostrom and 


however, 
measured with precision 
than, for example, a test of regen- 
eration cuts involving group selec- 
tion. For this reason, a commercial 
thinning experiment can be de- 
signed that lends itself to statistical 
treatment better than the tests en- 
visioned by Ostrom and Heiberg. 
The author 
that the large areas necessary for 
commercial thinning usually pre- 
elude installation of enough repli- 
eations for a sensitive test of re- 


more 


recognizes, of course, 


sults. 

A commercial thinning experi- 
ment may involve only testing no 
thinning versus thinning, in which 
the thinning treatment is simply 
the best type of thinning known. 
More commonly, several types of 
thinning are tested, involving vari- 
ables such as frequency of cutting, 
thinning method, volume removed, 
or volume left. 

Economie results should be ob- 
tained from careful records 
based on time spent by jobs, and 
volume and sale value of material 
removed. The entire area thinned 
by a given treatment becomes the 
observational unit. Keeping the 
records in terms of time and _ vol- 
ume makes it possible to apply re- 
sults to similar with 
different hourly rates and product 
values. Cash margin can also be 
expressed in terms of labor return 
where appropriate. 

Immediate silvicultural effects 
are usually measured in terms of 
periodic volume growth and long- 
results in terms of volume 


cost 


operations 


term 


yield over the entire rotation. See- 
ondary effects such as damage to 
residual stand, mortality (aside 
from its effect on net growth), and 
response to release (in terms of 
diameter growth) are often meas- 
ured too, even though such factors 
are eventually reflected in growth 
and yield. 


The Hemlock Experimental 
Forest Commercial Thinning 
Experiment 


On the Hemlock Experimental 
Forest commercial thinning is be- 
ing tested in a nearly pure, well- 
stocked, western hemlock stand that 
originated in 1903. First thinnings 
were made in 1952 when the stand 
was 49 years old. Though pre- 
dominantly even-aged, many seat- 
tered left when the 
original stand was 


trees were 


old-growth 
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logged. Some of these trees were 
part of the main canopy and others 
suppressed understory trees. To- 
day these trees are mostly large, of 
poor quality, and often badly in- 
fested with mistletoe. In contrast, 
trees in the main young-growth 
stand are good quality and average 
about 13 inches in diameter and 
100 feet tall (Fig. 1). 

Blocks and Treatments.—With 
most of the requirements just de- 
scribed in mind, the commercial 
thinning experiment was laid out 
and designed as a randomized block 
experiment with five treatments. 
By 1956, one replication had been 
thinned, a had laid 
out, and one or two others planned 
(Fig. 2). Layout and thinning of 
the third and fourth replications 
can be accomplished only as an 
adequate road system is developed 


second been 


on the forest. 


Fig. 1—Edge and interior views of the 49-year-old western hemlock stand thinned im 


the commercial thinning experiment. 
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commercial thinning experiment and propose 


In the first replication, compart- 
ments each cover from about 15 to 
25 acres. In the second replication, 
which is located in a more restricted 
type area, 
about 6 acres. 


compartments cover 


Treatments applied at random 
include: (1) crown thinning at 3- 
year intervals, (2) crown thinning 
at 6-year intervals, (3) low thin- 
ning at 3-year intervals, (4) low 


thinning at 6-year intervals, and 
(5) no thinning. In the first repli- 


eation a no-thinning area was es- 


tablished for the crown thinning 
treatments and another for the low 
The are 
somewhat larger than any of the 
thinned compartments. 


thinning. two together 


Volume removed in each thin- 


ning roughly equals 85 percent of 


Map of Hemlock Experimental Forest showing layout of 


two replications of 
d locations of two additional replications. 


the gross cubic-foot increment for 
the 3- or 6-year period. 

Crown and low thinnings are not 
rigidly defined, except that in the 
low thinning, average diameter of 
the trees cut is at least 3 inches less 
than the stand average before thin- 
ning, and in the erown thinning 
3 inches greater. A few small trees 
may be cut in crown thinning, a 
few large ones in low thinning, as 
long as the average still meets these 
specifications. this is eom- 
mercial thinning, there is a certain 
minimum-sized tree that may be 
marked. Average d.b.h. of the 
stand before thinning is therefore 
based on trees larger than the mini- 
mum. 

Selection of treatments tested is 
quite arbitrary in view of the many 
variables that might affect success 


Since 
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of commercial thinning.  Treat- 
ments chosen are presumed to be 
important in this stand either from 
an economic or silvicultural stand- 
point. 

The 6-year cut removes, roughly, 
twice as much volume as the 3-year 
cut. Differences may be reflected 
in economies of the operation in 
two ways: (1) heavier cuts may be 
more profitable, largely because 
certain fixed costs may be spread 
over a larger volume; (2) thinning 
every three years may salvage a 
higher percentage of mortality, 
thus increasing yield. From a silvi- 
cultural standpoint, light cuts 
would be expected to affect the 
stand differently than heavy cuts, 
though thinnings planned for this 
experiment are probably not ex- 
treme enough to show any differ- 
ences. 

Larger trees are removed in 
crown thinning than in low thin- 
ning. This is expected to influence 
cost of logging markedly, since 
skidding and loading costs, partie- 
ularly, vary so greatly with tree 
size. Equipment used, however, 
can and does alter expected effects. 
Silviculturally, the more radical 
opening of the stand in a crown 
thinning may adversely affect the 
remaining stand by indueing wind- 
throw or reducing growth. Skid- 
ding large may cause 
more logging damage. 

Sample 16 to 
sample mechanically 
spaced in each compartment in the 
first replication. the 
replication each compartment, in- 
cluding the check, has 10 plots. 
Spacing plots mechanically greatly 
facilitates their installation. Cen- 
ters are conspicuously marked and, 
plots are approxi- 
mately 2 chains by 2 chains, the 
plot lines serve as strip boundaries 
for marking, speeding that 
operation. These reasons are con- 


trees also 


plots. —From 25 
plots are 


second 


since spaced 


sidered ample justification for me- 
chanical rather than strietly ran- 
dom location. 

Circular 1 /40-acre and 1/10-acre 
plots with a common center are 
used. <All trees larger than 1.5 
inches d.b.h. are tallied on the 1/40- 
acre plot. On that part of the 1/10- 
acre plot outside the 1/40-acre, 


» inches 


only trees larger than 
are tallied. 
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Keeping the tallies separate per- 
mits easy separation of ingrowth, 
even on untagged plots. On the 
small plots (neglecting ingrowth 
to the 2-inch class) any decrease in 
number of live trees less than 5.5 
inches must be accounted for by 
inerease in number of larger trees 

ingrowth to the 6-inch class, On 
the larger plot any inerease in 
number of live trees must likewise 
be due to ingrowth to the 6-inch 
class. Ingrowth will be rare in this 
stand as trees less than 5.5 inches 
are understory or very 
slow-growing. Where it does occur, 
plot growth may be estimated by 
calculating growth separately for 
the smaller than 5.5 inches and 
larger than 5.5 inches stand seg- 
ments. That is, growth on trees 
less than 5.5 inches at the begin- 
ning of the period would be com- 
puted for the 1/40-acre even if 
some of the trees grew into the 6- 
inch class during the period. On 
the larger plot only growth on 
trees larger than 5.5 inches at the 
beginning of the period would be 
counted, even if there had been an 
increase in the number during the 
period, The growth figures, ad- 
justed to a common base, may then 
be added together for an estimate 
of total growth. It is apparent 
that this may not equal exactly 
the difference between successive 
inventories, which account for in- 
growth in a different manner. 

An isolation strip which extends 
100 feet beyond plot boundaries is 
maintained when edge of compart- 
ment coincides with a timber edge. 
Where compartment boundaries 
are between different thinning 
treatments in the same forest type, 
or where adjacent forest type is 
not greatly different, a 50-foot iso- 
lation strip is maintained. 

Trees on 10 plots in each com- 
partment are tagged and their di- 
ameters recorded to the nearest 
1/10-inch at each measurement. On 
remaining plots, trees are marked 
at breast height with a bark scribe 
and diameters recorded in 1-inch 
classes. All plots may be used for 


mostly 


growth and yield calculations. In 
addition, diameter growth data 


may be derived from the tagged 
trees. 
Logging damage is recorded for 


trees on tagged plots for possible 


future use in decay studies. Dam- 
age done at each logging is recorded 
as root (R), basal damage below 
breast height (B), trunk damage 
to bole above breast height (T), 
crown (C), or (L), for leaning 
trees. Root damage is recorded in 
number of major roots exposed 
and injured, basal and trunk dam- 
age as tenths of the tree’s circum- 
ference barked, and crown damage 
as tenths of crown destroyed. 

Local volume tables. Loeal vol- 
ume tables for computing cubie and 
board-foot volumes are made up 
from standard volume tables using 
mathematically fitted height over 
diameter curves (4). Trees to be 
measured for height are selected at 
random from tagged-tree plots us- 
ing a scheme that will insure the 
distribution over the di- 
ameter range. Twenty-five trees 
per treatment are used for the 
height curve, which is to be recal- 
culated every 6 years. 


desired 


Experience with the Design 


Experience during the first four 
years indicates no serious short- 
comings in experimental design. 
Compartments designated for thin- 
ning in the first replication have all 
been thinned once and those to be 
thinned at 3-year intervals have 
been thinned twice. 

Considerable variation was found 
in original stands in the various 
compartments as was expected. <Al- 
though these differences undoubt- 
edly influence costs and returns 
of the thinning operation, their 
effect so far has been outweighed 


by differences in operators and 
equipment. 
Because of initial variation 


among eompartments, simple 
growth comparisons following thin- 
ning are not very meaningful. Spe- 
cifically, it is impossible to tell 
whether the difference in growth 
between thinned and unthinned 
compartments was due to thinning 
or to lesser original volume in the 
thinned compartments. More de- 
tailed analysis using growth meas- 
ured on individual plots as obser- 
vations is expected to make more 
precise comparisons possible. At 
the same time it is evident that 
many more replications than are 


possible on the Hemlock Experi- 
mental Forest would be needed to 
make the experiment highly sensi- 
tive. In one sense, we are looking 
only for gross differences. If two 
kinds of thinnings, for example, 
differ by only 10 percent in one 
measure or another, the difference 
is unimportant, and both kinds may 
be said to be suecessful. If one 
kind fails by a large margin to 
equal the other, it should be evi- 
dent in the experiment as designed. 
Some difficulty was encountered 
in marking trees of the desired 
average diameter in the second 
thinning of the crown thinning 
compartment. An obective of fre- 
quent thinning is to salvage mortal- 
ity that occurs between thinnings. 
Mortality is mostly among smaller 
trees of the stand. When their di- 
ameters were averaged with marked 
live trees, the result was an aver- 
age diameter below the specifica- 
tions for crown thinning (3 inches 
above the average for the stand). 
Thus the rule had to be modified 
by specifying that average di- 
ameter of live trees marked would 
exceed the average diameter of the 
stand prior to thinning by 3 inches. 
In low thinning a similar revision 
was applied even though marked 
trees were of the same general size 
as the dead trees. 
Remeasurement of untagged 
plots (trees marked with a seribe) 
was found to take longer on the 
average than remeasurement of 
tagged-tree plots, because of missed 
trees or tallying mistakes. It was 
frequently difficult to reconcile eur- 
rent and earlier tallies on the un- 
Although initial es- 
plots 


tagged plots. 
tablishment of tagged-tree 
takes more time, it is believed more 
than compensated for by time 
saved in remeasurement and extra 
data. 

Local volume tables made from 
the height curve and standard vol- 
ume tables did not give a smooth 
progression of volumes from 4di- 
ameter to diameter, because of im- 
perfectly harmonized base tables. 
interpolated volumes had to be 
smoothed by curving to produce a 
satisfactory local volume _ table. 
This suggests that future tables 
might be made by curving sample 
tree volumes over diameter directly 
going through the height- 


without 
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curve step. 


Experience with other 
commercial thinning experiments 
has shown that after several succes- 
sive volume tables have been made 
for the area, harmonization 
is necessary to get a logical pro- 


same 


gression in volumes over the years. 


Trees to Release 


HTARVEST 
tings in 


AND IMPROVEMENT cut- 
uneven-aged hardwood 
stands commonly release pole-sized 
under or the 
crowns of the cut trees. This paper 


trees growing near 
gives early growth response of re- 
white oak 


and considers how crown elass, site 


leased pole-sized trees 


Silvieulturist, Carbondale Forest Re 
search Center, maintained in cooperation 
with Southern Illinois University, Carbon 


lale, Tl) 
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Response of Pole-Sized White Oak 


quality, and past growth rate influ- 
ence this response. 

The study was conducted in two 
upland hardwood stands in south- 
ern Illinois—one in the 
Ranger District of the 
National Forest and the other in 
the Jonesboro District. 


Vienna 
Shawnee 


Each stand 
contained two site classes: norther- 
ly slopes and coves made up the 
better sites and southerly slopes 
and ridgetops the poorer sites. The 
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Fig. 1.—Diameter growth of released and cheek trees, all crown elasses and sites 
combined; Jonesboro replicate. 
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Vienna District experimental area 
generally had drier, shallower soils 


and less dense stands than the 
Jonesboro. 
In all, 196 pole-sized white oak 


trees were selected for study: 140 
were released from overhead shade 
in March 1954, and 56 were left 
unreleased. Side snade was main 
tained on most of the boles. 

Trees were separated into ‘‘fast’’ 
and ‘‘slow’’ past growth classes to 
determine whether past growth rate 
influences response to release. This 
separation was based upon diam- 
eter growth for the 10 years pre- 


ceding release. The distinetion was 


arbitrary, but trees with ‘‘fast’’ 
growth had grown more than twice 
as fast as trees with ‘‘slow’’ growth. 

In classifving the crowns, the 
distinction between suppressed and 
overtopped trees was based on the 
apparent leneth of time they had 
been overtopped as well as condi 
tion of the crown. Suppressed trees 
and mis 
shapen crowns with a very low ra- 
tio of crown length to tree height. 
Occasionally they were stag-headed. 


usually had low vigor 


Results of Study 


Pole-sized white oak trees com- 
pletely released by a harvest and 
improvement cutting grew 41 per- 
cent faster the first year than they 
had during the average of the pre- 
vious 10 vears (Fig. 1). And they 


é 
\ 
0 | i 
os 
06 
| 
04 
; 02 


NOVEMBER 1957 


FAST PAST GROWTH 


DIAMETER GROWTH (inches 


Suppressed 


Codomunont 
CROWN CLASSES 


Suppressed Over 
topped 


Fig. 2. 


grew 46 percent faster than the un- 
released trees. These increases were 
statistically significant. The past 
growth of the released and unre- 
leased trees had been about the 
same. 

Total age in itself did not influ- 
ence response to release. Released 
trees ranged in age from about 35 
to more than a 100 years. Many 
century-old, pole-sized white oaks 
still had good crown form and re- 
sponded well to release. 

Growth and crown class.—Growth 
before and after release re- 
lated to crown class of the trees. 
Although all crown classes respond- 
ed significantly to release, codomi- 
nant trees grew fastest both before 
and after release (Figs. 2 and 3). 
(There were no dominant released 
trees.) Growth of intermediate, 
overtopped, and suppressed trees 
generally followed in that order. 
Second-year growth increased 
about the same first-year 
growth for all crown classes except 
Suppressed trees had 


over 


suppressed. 
a significantly smaller growth aec- 
celeration. 

Growth and site—The 
year’s diameter growth of formerly 


second 


growth before release 
Growth first yeor ofter release 


| Growth second yeor ofter release 
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Over- 
topped 


Diameter growth of released trees; Jonesboro replicate. 
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-Diameter growth of released trees; Vienna replicate. 
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TABLE 1.—ACCELERATION' OF DIAMETER GROWTH AS RELATED TO CROWN CLASS AND 
SITE; VIENNA REPLICATE 
Original 
crown ¢class Site Released trees Cheek trees 
Inches 

Codominant Better 0.13 0.05 
Poorer*® 10 09 

Intermediate Better 12 .05 
Poorer .08 02 

Overtopped Better 12 02 
Poorer 07 00 


1 
Increased diameter growth second year as compared to first. 
“These trees received relatively little release because stand density was already 


rather low. 


slow-growing, released trees aver- 
aged 0.19 inches on the better sites 
and 0.15 on the poorer sites. For- 
merly fast-growing trees showed no 
difference in second year’s growth 
between sites. 

On the generally drier Vienna 
replicate, differences in moisture 
supply seemed to make a big differ- 
ence in growth rate because re- 
leased trees on the better of these 
sites increased in growth rate more 
than those on the poorer sites dur- 
ing the second year (Table 1). The 
moister Jonesboro replicate, on the 
other hand, did not show this dif- 
ference between sites. 


Conclusion 

A harvest and improvement cut 
resulted in immediate and rapid 
diameter growth increase of the 
white oak pole-sized trees released. 
No adverse effects—such as epicor- 
mic sprouting—were apparent after 
two years, but this will be checked 
later. 

All in all, the best response was 
obtained from fast-growing codomi- 
nant or intermediate trees (or over- 
topped trees that were still vigor- 
ous) growing on good sites. Growth 
response of all trees, however, was 
so good it appears that, when se- 
lecting crop trees, great emphasis 
can be placed on form and quality. 
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The Effect of Seed Storage on Seedling 
Survival of Sugar Pine’ 


Sugar PINE (Pinus lambertiana 
Dougl.) is one of the most valuable 
trees grown in California and 
southern Oregon and today over 
two million acres of commercially 
available forest land support some 
growing stock of this species. Ap- 
parently a considerable effort to 
maintain and reestablish this spe- 
cies in suitable areas can be jus- 
tified on economic grounds (14). 

Direct seeding and the planting 
of nursery grown seedlings have 
been tried experimentally and have 
met with varying success (1, 4, 5, 
6, &, 9). Survival of field planted 
nursery stock has been particularly 
discouraging. As a consequence, 
considerably more interest has been 
shown in the direct seeding poten- 
tial of sugar pine than in that of 
its two associated species—ponder- 
osa pine and jeffrey pine—which 
can be sueeessfully established by 
planting nursery grown seedlings. 

Well recognized as difficulties to 
overcome in the direct seeding of 
sugar pine are seed destruction by 
rodents, seedling destruction by 
eutworms, and competition from 
grass and sedge. Ilowever, on many 
occasions sugar pine seeds have 
germinated well, vet seedling mor- 
tality has been high and not aserib- 
able to any obvious cause (unpub- 
lished file reports of the California 
Forest and Range Experiment Sta 
tion 

Sugar pine, in common with 
many of the conifers, is subject to 
periodie seed years. For example, 
since 1930, good seed vears have 
occurred in 1934, 1936, 1941, 1948, 
1952, and 1956 (2). Consequently, 
it has been necessary to rely in 
part upon stored seed for direct 
seeding operations. This has intro- 


*Work earried on under University of 
California Agrie. Expt. Sta. Research 


Projeet 1577. 


duced a variable which has not been 
generally recognized, namely, seed 
age. This has come about because 
the first year following a seed crop 
fresh seed is readily available for 
use, while the year just preceding 
a good crop, the only seed available 
may be four, five, or even six years 
old. 

Recently, the author, in the 
course of an investigation of the 
dormancy mechanism in pine seed, 
obtained information pertaining to 
the keeping quality of sugar pine 
seed during storage (12). The 
length of storage as well as the 
temperature of storage were found 
to have a pronounced effect on both 
germination and subsequent radicle 
elongation. This suggested that a 
different survival pattern for field 
planted fresh seed and field planted 
stored seed could be expected. 

To evaluate the potential effect 
of seed storage, a series of experi- 
ments was carried on in the labora- 
tory and in the greenhouse. How- 
ever, before proceeding with the 
results of these experiments, a brief 
discussion of the meaning of the 
term germination is necessary. 

Referring to the glossary of tech- 
nical terms published by the Soci. 
ety of American Foresters (7), ger- 
mination is defined in two ways: 
‘*(1) Botanieally, the resumption 
of growth of a seed or spore. Usual- 
ly recognized by rupture of the 
seed coat and the appearance of 
the radicle or hypocotyl (2). In 
seed testing and nursery practice, 
the development of a normal seed- 
ling from a seed.’’ Thus, by one 
usage germination is the appear- 
ance of the radicle while by an- 
other usage it includes the subse- 
quent elongation of the hypocotyl, 
following the appearance of the 
radicle, which pushes the seed with 
the encased cotyledons above the 
surface of the ground. 
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Haack (3) found it necessary to 
make a clear distinction between 
‘‘eermination’’ as determined by 
the initial protrusion of the radicle 
and ‘‘plant perecent’’ which he de- 
fined as the number of seedlings 
that became established per 100 
seeds planted in the seed bed. The 
plant percent excluded those seeds 
that germinated, but whose hypo- 
cotyl elongation was insufficient to 
push the cotyledons above the 
eround. 

Tiren (13) has reported that the 
plant percent in Pinus silvestris 
decreases during storage while the 
germination percent may still re- 
main high. On the other hand, a 
decrease in the plant percent of 
Picea abies was generally reflected 
in a coneomitant decrease in the 
germination percent. 

Since nursery seed beds are kept 
moist during the period the plant 
percent is determined, a difference 
in initial radicle elongation might 
have little effect on seedling sur- 
vival. On the other hand, a differ- 
ence in the initial radiele elonga- 
tion of seeds germinating under 
field conditions might be eritical. 
Thus, one might sow seeds with 
both a high germination percent 
and a high plant percent, as deter- 
mined from nursery tests, but still 
might not be assured of high ini- 
tial survival from direct seeding 
under field conditions. 


Procedure and Results 


ixperiments dealt with: (1) ger- 
mination and subsequent embryo 
(2) ger- 


growth of intact seeds, 
mination and subsequent embryo 
erowth of seeds from which the 
inner? and outer seed coats had 


“Inner seed coat here refers to the 
papery membrane derived from the inner 
layer of the single integument and the 
papery cap which is the remains of the 
nucellus. 
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been removed, and (3) seedling 
survival in the presence of differ- 
ent amounts of soil moisture. 

Cones were dried in a 120°F. 
oven until the scales opened. The 
seeds were then knocked out of the 
cones, dried at room temperature 
to an average moisture content of 
10 percent, and stored at 77°F., 
36°F., and O°F., in desicators, each 
containing a beaker of Ca Cle, un- 
til used. 

Seeds were stratified by storing 
them at 36°F., for 90 days, in moist 
vermiculite. 

Intact seeds were germinated in 
the bottom of Petri dishes filled 
with vermiculite. Water was added 
at regular intervals and the in- 
cubator in which the Petri dishes 
were kept was maintained at 77°F. 
Germination and subsequent root 
growth were readily observed by 
turning the Petri dishes upside 
down (1717). 

When the were re- 
moved, germination carried 
out aseptically in screw top test 
tubes, partially filled with 1 per- 
sent agar, which were placed in 
an ineubator maintained at 77°F. 
(10). 

Determination of seedling sur- 
vival, in the presence of different 


seed coats 


Was 


INTACT STRAT 


MINUS S.C. UNSTRAT. 


PERCENT 


INTACT UNSTRAT. 


amounts of soil moisture, was car- 
ried out in the greenhouse, in 18- 
inch-deep wooden flats filled with 
sandy loam. The greenhouse tem- 
perature ranged up to 100°F. in 
the daytime and down to 68°F. at 
night. 

The germination and growth 
curves are based upon data from 
15 samples of ten seeds each. The 
samples, despite their smallness, 
were sufficient in all cases to estab- 
lish the relative position of the 
curves. For example when the ger- 
mination curves were based upon 
the average of either the first five 
samples, the second five samples, 
or the last five samples, the relative 
position of the germination curves 
was the same although several of 
the curves were quite irregular. 
When specific 
made of points on these curves, 
e.g., days required for 50 percent 
of the seeds to germinate, the stand- 
ard error of the difference of the 
means was calculated and the t-test 
used to determine whether or not 
the differences were significant at 
the .05 level. 

Germination of fresh seeds— 
Germination of the unstratified in- 
tact seeds was slow, and even after 
three months, less than 50 percent 


comparisons were 


PERCENT 


STORED MINUS SC 


had germinated (Fig. 1). 

When the seeds were stratified, 
germination was rapid with 96 per- 
cent germinated after seven days 
(Fig. 1). 

When the coats were re- 
moved, germination was the same 
as if the seeds had been stratified 
(Fig. 1). 

Germination of stored seeds.— 
After two-year storage at 36°F., 
germination of the intact unstrat- 
ified seeds began later and fewer 
germinated than when the seeds 
were fresh. However, after stratifi- 
cation seeds germinated as if they 
were fresh (Fig. 2). 

When the seed coats were re- 
moved, germination was improved, 
but not to the same extent as with 
fresh seeds (Fig. 2). 

Thus the germination of stored 
seeds, unlike that of fresh seeds, 
was differentially affected by strat- 
ification and removal of the seed 
coats. 

The effect of the storage tem- 
perature on germination was not 
apparent when the seeds were strat- 
ified, but was apparent when the 
seeds were unstratified, and the 
seed coats removed (Fig. 3). When 
the seed coats were removed: ger- 
mination of fresh seeds was com- 


seed 
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Fig, 3. Left) The effeet of storage temperature on germination and the effeet of 


stratification on overcoming this effect. 


(Seeds had been stored for two years and 


had their seed coats removed prior to use.) (Right) The effect of storage and 
stratification on the number of days, after germination, for the radicle to reach 3 


inches. (Seeds had been stored at 36°F. 
use, ) 


plete in seven days, with 96 per- 
cent germinated; germination of 
seed stored at 0°F. was complete 
in 18 days, with 91 percent ger- 
minated ; germination of seed stored 
at 36°F. was complete in 20 days, 
with 85 percent germinated; and 
germination of seeds stored at 77 
F. was complete in 20 days, with 
55 percent germinated (differences 
significant at the .05 level 
Elongation of the radicle of fresh 
versus stored seeds — Two-year 
storage at 36°F. had a pronounced 
effect upon radicle elongation, fol- 
lowing germination (Fig. 3). Nine- 
ty-eight percent of the fresh seeds 
developed radicles of three or more 
inches in 30 days while only 38 
percent of the stored seeds did. 
Furthermore, unlike germination, 
radicle elongation was unaffected 


and had their seed coats removed prior to 


by stratification (Fig. 3). 

The temperature at which the 
seeds were stored had a pronounced 
effect upon radicle elongation, but 
unlike germination, was not af- 
fected by stratification (Fig. 4). 
Ninety-eight percent of the fresh 
seeds developed radicles of three 
inches or more in 13 days, while 
82 percent of the seeds stored at 
0°F., 35 percent of the seeds stored 
at 36°F., and 25 percent of the 
seeds stored at 77°F. developed 
radicles of three inches or more in 
30 days. 

Thus, it is apparent that: (1) 
the number of seeds that germi- 
nate was unaffected by two years 
of dry storage, provided the seeds 
have been stratified between stor- 
age and germination, but (2) the 
number of seeds capable of subse- 
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quent radicle elongation was dras- 
tically reduced (Fig. 4). 

Greenhouse survival.—As a mea- 
sure of potential field survival, 
fresh seeds and seeds that had been 
stored at 36°F. for two vears were 
sowed, after stratification, in soil- 
filled flats in the greenhouse. Ten 
rows of fresh seeds and 10 rows of 
stored seeds, each row containing 
20 seeds, were sowed one-half inch 
deep in each of six flats.* Each flat 
was then watered until the entire 
soil mass was saturated. Three of 
the flats were not watered again 
while the other three were brought 
to field capacity, three times each 
week, by watering with a sprin- 
kling can. 

After two months, approximate- 
ly 90 percent of the seedlings that 
had developed from fresh seeds, in 
both the watered and non-watered 
flats, were alive (Table 1). 

In sharp contrast, survival of 
seedlings that had developed from 
stored seeds was higher in the wa- 
tered flats. In flats watered three 
times each week, approximately 70 
percent were alive after two 
months, while in flats watered only 
once, approximately 20 percent 
were alive (Table 1). 

Thus, it is apparent that seed 
storage can affect seedline survival 
subsequent to germination. 

Preliminary results from a study 
now underway suggest that once 
the hypocotyl has pushed the coty- 
ledons above the ground, and they 
are actively photosynthesising, 
radicle growth soon becomes inde- 
pendent of the conditions under 
which the seed was stored. If this 
is true then continued watering of 
the flats containing the stored seeds 
was probably unnecessary, once all 
the germinated seedlings had 
pushed off the endosperm and the 
cotyledon had fully expanded. 
However, this would still not alter 
the survival picture shown in Ta- 
ble 1. 

It has been shown elsewhere that 
the germination temperature has 


*One week before planting each flat had 
been thoroughly soaked with a solution 
of orthocide (50 percent Captan) to pre- 
vent damping-off. 
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a pronounced effect upon the rela- 
tive behavior of seeds stored for 
different periods of time and at 
different temperatures (12). At 
higher germination temperatures, 
(70°F-80°F.) the difference due to 
storage is less evident than at low- 
er germination temperatures (40° 
F-.60°F.). Therefore, the experi- 
ments reported here were conduct- 
ed at temperatures close to the op- 
timum for germination and subse- 
quent radicle elongation. Conse- 
quently, survival under field con- 
ditions would not be expected to be 
any better than obtained in the 
greenhouse. 


Conclusions 


In brief the following conclu- 
sions can be drawn, keeping in 
mind at all times that the storage 
period was two vears and that spe- 
cific germination temperatures 
were used 

1. Removal of the coats 
from fresh seeds had the same ef.- 
fect upon germination as stratifica- 
tion. However, after the seeds had 
been stored for two years removal 
of the seed coat was not as effective 
as stratification in accelerating ger 
mination. 

2. After storage, both germina- 
tion and subsequent radicle elonga- 
tion of unstratified seeds were re- 
tarded. The retarding effect stor- 
age had on germination could be 
eliminated by stratification, while 
the retarding effect storage had on 
subsequent elongation of the rad- 
icle could only be partially reduced 
by stratification. 

3. Storage temperatures rang- 
ing from 0°F. to 77°F. did not af- 
fect the subsequent germination of 
stratified seeds, but did affect rad- 
icle elongation following germina- 
tion. 

4. Dry O°F. was 
more effective in maintaining the 
seeds in a ‘‘fresh’’ condition than 
storage at 36°F. or 77°F. 

5. Greenhouse survival of seed- 
lings developed from fresh seeds 
was the same in soil that was wa- 
tered only once in two months as 
in soil watered three times each 
week for two months. In contrast, 
greenhouse survival of seedlings 
developed from stored seeds was 
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Fig. 4.—(Left) The effeet of storage temperature on the number of days, after ger 
mination, for the radicles to reach a length of 3 inches. (Seeds had been stored for 
two years and were stratified and had their seed coats removed prior to use.) (Right) 
The effect of storage on germination and subsequent radiele elongation, expressed 
as days to reach 3 inches. (Seeds had been stored at 36°F. for two years and were 
stratified and had their seed coats removed prior to use.) 


TABLE 1.—GREENHOUSE SURVIVAL, TWO MONTHS AFTER PLANTING, OF ‘TWO-YEAR 

Srorep Sreeps (36°F.) Grown IN FLATS WATERED ONLY AT THE TIME THE SEEDS 

WERE PLANTED, AND IN FLATS WATERED THREE TIMES EACH WEEK. BOTH FRESH 
AND StorED SEEDS Hap BEEN STRATIFIED PREVIOUS TO PLANTING’ 

Watered three times each week 

Two-year 

stored seed 


Watered initially 
Two-year 
stored seed Fresh seed 


Flat 


number Fresh seed 


86 


- Percent survival —- 


94 
89 
3a 


3b 


Average 88 


‘Difference in survival of stored and fresh seeds and difference in survival due 
to watering of stored seeds is highly significant. 


much lower in soil that was wa- watered three times each week. 


tered once than in soil that was 


= 
100 
v/ 
FRESH 
80 
a 
60 GROWTH 
|To 3 IN. 
: 
| ~STORED 
40 | 
20 | (RADICLE 
GROWTH 
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10 20 30 
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Report on Georgia’s Timber 
Resources Completed 


According to a 51-page illustrated 
report entitled “The Timber Supply 
Situation in Georgia,” by Robert W. 
Larson, recently issued by the U. S. 
Forest Service, only 36 percent of the 
total volume of timber on Georgia’s 
24 million acres of forest land is large 
enough or of good enough quality to 
Four-fifths of the saw- 
timber cut is pine, but pine makes up 


make saw logs. 


only 58 pereent of the volume of stand- 
ing sawtimber. 

The report further reveals that the 
trend in the supply of the kind of 
timber forest industries use is down. 


The 
forest resources completed in 1953 dis 


most recent survey of Georgia’s 


closed that the state had 15 percent less 
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pine sawtimber than it had 18 years 
ago when a similar survey was made 
and is still dropping. Hardwood saw- 
timber declined 11 percent. 

Only the tremendous upsurge in the 
number of young trees prevented a 
more serious drop in sawtimber vol- 
ume. 
forestry problem is 
the right kind of 
Ac- 
cording to the report, a fourth of the 
forest land is poorly stocked; only 
about half is fully stocked. It is esti- 
mated that cull and 
larger in Georgia, mostly hardwoods, 
occupy about a third of the available 


Georgia’s big 
getting enough of 
trees growing on its forest land. 


trees one inch 


growing space. 

The report points out the important 
that has toward 
improving forest practices since the 


progress been made 
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made, 


first Most of the 
forest land now has organized forest 


survey was 


fire protection. The number of pine 
seedlings distributed for planting now 
Most of 
the worked-out turpentined trees can 
Turpen- 


exceeds 100 million a year. 
now be used for pulpwood. 
tining practices have improved. More 
and more land is being left with an 
adequate seed source following cutting. 
And 


start toward getting rid of the 


some landowners are making a 
poor 
quality hardwoods. 

The 
report is based was conducted by the 
Southeastern Forest Experiment Sta- 


forest survey upon which the 


tion in cooperation with the Georgia 
School of 


dustries, 


Forestry and forest in- 
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Hardwoods’ 


COMPETITION results when the com- 
bined demands of plants for the 
essentials for growth are greater 
than the available supply. Com- 
petition in forests occurs whenever 
plants grow so close together as to 
result in a struggle for light above 
ground and for moisture and soil 
nutrients below ground. It causes 
the overtopping, suppressing, and 
crowding out of the weaker indi- 
viduals by more vigorous and more 
aggressive trees. 

Differences between individuals 
within a species in their response 
to competition results in an expres- 
sion of dominance by the more ag- 
gressive trees. In mixed stands the 
most aggressive species usually be- 
come dominant. When they are 
able to maintain their competitive 
advantage and reproduce success- 
fully they are usually considered 
as being relatively more tolerant 
than their associates. This gives 
rise to the concept that tolerance 
is ‘‘the capacity of a tree to de- 
velop and grow in the shade of and 
in competition with other trees.’ 
It is ‘‘a general term for the rela- 
tive ability of a species to survive 
a deficiency of an essential growth 
requirement, such as light, mois- 
ture, or nutrient supply.”’ 

The relative tolerance of the dif- 
ferent species when in intense com- 
petition is very important in deter- 
mining their respective roles in the 
natural succession of forest com- 
munities toward the climax type 
for a given climatic area. 

Studies were begun at Duke Uni- 
versity in 1932 to obtain additional 
evidence on the part played by the 

Presented at 12th Congress, Interna- 
tional Union of Forest Research Organ- 
izations, Oxford, England, July 1956. 

"Forestry Terminology. p. 85. Society 


of American Foresters. Washington, 
1950. 


D.C. 


Some Further Evidence of Competition 
Between Loblolly Pine and Associated 


interacting factors of light and 
soil moisture in the competition, 
the expression of dominance, and 
the relative tolerance of loblolly 
pine (Pinus taeda L.) and its com- 
monly associated species of angio- 
sperms. Comparative studies were 
made of soil moisture and light in- 
tensity on seven sets of trenched 
and untrenched plots in loblolly 


pine, shortleaf pine, post oak— 
blackjack oak, white oak-—black 


oak—red oak and red gum—yellow— 
poplar forest types. The results 
showed that in closed stands in 
which light intensity was essential- 
ly the same a deficiency of soil 
moisture during the growing sea- 
son was responsible for the death 
of pine seedlings one to two years 
old on the untrenched plots. The 
angiosperms, commonly present in 
the understory or sometimes newly 
germinated, usually persisted, al- 
though they sometimes died back 
and sprouted out again. 
Trenching was followed by in- 
creases in the number of all species 
and in general luxuriance of the 
vegetation. Subsequent observa- 
tions, however, indicated that after 
six to ten years the pine trees on 
the trenched plots became un- 
thrifty and began to die. After a 
lapse of 10 to 15 years nearly all 
of the pines had died indicating 
that, apparently because of the 
relative intolerance of the pine 
trees to the shade of the overstory, 
a deficiency of light may have 
caused their ultimate death. This 
conclusion is supported by the re- 
sults of a recent experiment sug- 
gesting that reduced light intensity 
is an important factor in the poor 
survival of pine seedlings under 


*Korstian, C. F., and T. S. Coile. Plant 
competition in forest stands. Duke School 
1938. 


Forestry Bul. 3. 


125 yp. 


82) 


C. F. Korstian 
and M. Victor Bilan 


School of Forestry, Duke University, 
Durham, North Carolina 


forest stands.* 

These results are in accord with 
earlier research® which showed 
that at reduced light intensities 
hardwoods are photosynthetically 
more efficient than pines. This fact 
suggested that the lesser growth 
and smaller root systems of pine 
seedlings grown in the shade are 
likely to result in inadequate 
photosynthesis. Although under 
adequate light intensity pines can 
grow where moisture conditions 
are equal to or less than the needs 
of hardwoods, it appears that in 
shade they are unable to grow and 
develop successfully. other 
words the survival and growth of 
pines require a light intensity high 
enough for them to produce suf- 
ficient food to develop root systems 
capable of absorbing the necessary 
water. 

These considerations emphasize 
the interrelationship of the com- 
plex factors involved in competi- 
tion and that not only the environ- 
mental factors of light intensity, 
soil moisture, and dissolved nu- 
trients but also the relative photo- 
synthetie efficiency and root habit 
and development are involved in 
relative tolerance. 

In an effort to obtain additional 
evidence on the interactions and 
relative importance of these en- 
vironmental factors another study 
was initiated in the Duke Forest 
in 1951. Sixty loblolly pine seed- 
lings seven years old were selected 
from an even-aged stand of loblolly 


‘Kramer, P. J., H. J. Oosting, and C, 
F. Korstian. Survival of pine and hard- 
wood seedlings in forest and open. Ecol- 
ogy 33:427-430. 1952. 

‘Kramer, P. J., and J. P. Decker. Re 
lation between light intensity and rate 
of photosynthesis of loblolly pine and 
certain hardwoods. Plant Physiol. 19: 
350-358. 1944. 


a 
4 
ii 


R99 


JOURNAL OF FORESTRY 


The hard- 
woods included a variety of species 
indigenous to mesic upland sites of 
the North Carolina Piedmont 
Plateau. The experimental area 
represented a high quality site as 
indicated by an abundance of 
yellow-poplar (Liriodendron tulip- 
ifera L.). 

Twenty 


pine and hardwoods. 


pines were randomly 
selected for each of the following 
treatments: 

1. Both and com- 
petition was greatly reduced by 
killing all woody plants within 33 
inches of the pines with Ammate 
ammonium sulfamate). 


2. Crown 


crown root 


competition was 
greatly reduced by tying back all 
woody plants capable of shading 
the pines, leaving root competition 
undisturbed. 

4. The pines in this group were 
to with the 
sociated species above and below 
ground. They served as the con- 
trol for treatments 1 and 2. 

Height and 
was recorded 


allowed compete as- 


diameter growth 
for four succeeding 
growing seasons. Growth analyses 
for the first two growing seasons 
indicated that the unreleased con- 
trol pines grew significantly less 
those in treatments 1 and 2. 
There was, however, no significant 
difference the growth of 
the pines under treatments 1 and 
2. At that time treatment 1 was 
modified by poisoning all woody 


than 


between 


plants within 12.5 feet of the pines. 
The accompanying table ineludes 
the adjusted treatment means of 
height and diameter growth for the 
four Adjusted in- 
dicate the treatment means which 
would have been obtained had the 
group means been the same at the 
beginning of the experiment. 


years. means 


Beeause of the high site quality 
of the area which probably had an 
adequate amount of mineral nu- 
trients required for the growth of 
forest 


trees, 
this 


the root competition 
in experiment represents 


TABLE 1.—ApDJUSTED TREATMENT MEANS 


Four YEARS 


Height 


Adjusted 
mean 


DIAMETER GROWTH 


FOR 


or HEIGHT AND 


Diameter 
Adjusted 


Average difference mean growth Average difference 
between adjusted 


linch above between adjusted 


Treatment growth treatment means ground ‘treatment means 
Inches Inches Inches Inches 
Treatment 1 minus Treatment 1 minus 
Treatment 2 Treatment 2 
1. Hardwoods poisoned 98.7 14.2* 2.34 0.67* 
Treatment 1 minus Treatment 1 minus 
Treatment 3 Treatment 3 
2. Hardwoods tied back 84.5 37.8** 1.67 1.40** 
Treatment 2 minus Treatment 2 minus 
Treatment 3 Treatment 3 
3. Control 60.9 23.6** 0.94 0.73** 


‘Significant at 5 percent level. 
**Significant at 1 percent level. 


mainly that for available — soil 
moisture. 

Average light intensity available 
to the crowns of the experimental 
pines was measured on a clear day 
between 10:30 A.M. and 3:00 P.M. 
It was expressed as a percentage 
of the light intensity measured in 
an open field during the same per- 
iod. The calculated vaiues for 
treatments 1 and 2 were the same; 
namely, 73 percent of full sunlight 
and that for the untreated control 
was 35 percent. Since there was no 
significant difference in the inten- 
sity of light available to the pines 
in groups 1 and 2, the differences 
in average growth of the treatment 
groups can be attributed to differ- 


ences in available soil moisture. 
Thus the trees in group 1 grew 
significantly more than those in 


group 2 because they had access to 
more available soil moisture during 
the growing season. 

The difference in light intensity 
apparently accounts for the varia- 
tion in growth of groups 2 and 8. 
The pines within group 2 were ex- 
posed to twice the intensity of 
light available to those in the eon- 
trol. 

The combined effect of deficient 
light and soil moisture is reflected 
in the growth and general appear- 
ance of the treated and control 


pines. Most of the treated pines ap- 
peared healthy and vigorous. They 
had well developed leaders and 
long crowns composed of first to 
fourth order branches. The dark 
green needles pointed upward, 
forming an acute angle with the 
stems. 

Most of the control pines had an 
unthrifty chlorotic 
Many of them 
overtopped by 
woods. 


appearance. 
were completely 
competing hard- 
Three control pines died 
during the last growing season. It 
is interesting to note that all three 
dead pines had been exposed to 
the lowest light 
the control group. 

The present experiment further 
emphasizes the importance of both 
light and moisture as vital 
factors in the growth and develop- 
ment of loblolly pine when in com- 
petition with hardwoods. Either 
deficient soil moisture inade- 
quate light intensity can become a 
limiting factor and the interacting 
combination of both usually pre- 
vents the survival of this species 
under such conditions. Thus the 
death of the intolerant pine per- 
mits the more tolerant and 
monly slower growing hardwoods 
ultimately to dominate the stand 
and the climax in the 
natural succession. 


intensity within 


soil 


or 


become 


‘ 
ben” 
‘ 


Effects of Prescribed Burning in Second 
Growth Ponderosa Pine' 


PRESCRIBED BURNING and stand im- 
provement have been used for 
reduction of fire hazard in a see- 
ond growth ponderosa pine stand 
on the Klamath Indian Reserva- 
tion in southern Oregon. Results 
and interesting ecological changes 
are herewith briefly described and 
illustrated by photographs. 


Stand Conditions 
Early government 
owned sawmills, operated by the 
U.S. Army and Bureau of Indian 
Affairs, covered an area roughly 
estimated at several thousand acres 


logging for 


‘This article represents the author’s 
views and is not to be regarded as an 
official expression of the attitude of the 
Bureau of Indian Affairs on the subject 
discussed. 


Conditions typical of the 


Fig. 1. 


stand 
burning. Bitterbrush shrubs had been partly smothered and 
deadened by heavy needle accumulation. Needles were disturbed 


along the western boundary of the 
reservation. Cutting extended 
along the accessible timber fringe, 
bounding grasslands and 
marshlands to the west, from Fort 
Creek south about ten miles to the 
east shore of Agency Lake. Most of 
these cutover lands now support 
excellent second growth ponderosa 
pine of 65 to 75 years in 
though groups of younger repro- 
duction are occasionally en- 
countered. Rare overstory trees 
that survived logging and_ sub- 
sequent wood cutting and pine 
beetle attacks indicate that the 
original mature stand was com- 
prised of trees of large size and 
excellent quality. 

The treated portion of this sec- 
ond growth stand covers approxi- 


open 


age, 


before prescribed Fig. 2 


only in immediate vicinity of shovel. Photo in December 1939, 


immediately adjacent to treated area. 
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fire burned down to mineral soil. 
in late autumn after burning. 


Harold Weaver 
Portland, Oregon 


mately 100 acres in the immediate 
vicinity of Klamath Indian 
Agency, where one of the govern- 
ment sawmills operated during the 
1880’s and 1890’s. Most of this area 
appears to be of site index III. It 
is understood that burning for 
hazard reduction was conducted on 
a portion of this area during the 
early 1920’s, under the supervision 
of James A. Howarth Jr., super- 
visor of forests. No records survive 
that describe areas treated, meth- 
ods, or results. In any event, the 
practice had been discontinued for 
many years before burning herein 
deseribed. 

By the late 1930’s dead needles 
and litter comprised a mat many 
inches deep on the ground. In the 


erowded stand deadened lower 


Edge of partially burned needle mat where prescribed 


Fallen needles accumulated 
Photo in Deeember 1939. 
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branches, festooned with fallen 
needles, covered each bole from 
near the ground upward 16 to 20 
feet to green branches of the upper 
erown (Fig. 1). Small openings 
were occupied by dense bitterbrush 
(Purshia tridentata) also festooned 
with fallen needles. Snags and 
windfalls of beetle-deadened trees, 
old eull logs, and other debris 
added to the fuel. 

Several fires starting near the 
Agency during critical weather 
crowned small patches of this pole 
stand, before being controlled 
through strenuous application of 
all available manpower and facil- 
ities. They caused concern on the 
part of officials responsible for 
safety and protection of the Agency 
and its employees. In August 1939, 
there a dramatic demon- 
stration of what fire out of control 
could do in such second growth 
stands. Fire that destroyed the 
Pine Ridge Sawmill and _ village, 
population 400, near the town of 
Chiloquin on the Southern Pacific 
Railroad, swept and spotted over 
the hills from the east, despite ef- 
forts of hundreds of men with 
heavy equipment, jumped small 
fields, roads, and highways and 
spent itself only on the shore of 
Ageney Lake. More favorable late 
night conditions enabled control 
along the flanks, after the fire had 
burned over 5,400 acres and had 
almost completely destroved hun- 
dreds of acres of second erowth 
pine. With a slight shift in wind 
this fire would have included the 
Ageney in its sweep. 


Prescribed Burning and Stand 
Improvement 


In an effort to reduce extreme 
hazard in the surrounding second 
growth stands George Kephart, 
forest manager, and Harry Kal- 
lander, forester, in charge of fire 
control, conducted prescribed burn- 
ing during the month of November 
1939.2 The area was subdivided 
into small blocks and narrow strips 
by means of tractor-plowed fire 


*Weaver, Harold. A photographie re 
port of fire hazard reduction project, 
Klamath Indian Reservation, Oregon. 
Bureau of Indian Affairs report. 1939. 


lines. These were burned during 
favorable weather at night time. 
The upper portion of the heavy 
needle and litter mat was largely 
consumed. However, under denser 
tree groups and adjacent to spots 
where heavy fuel burned with con- 
siderable heat the fire burned down 
to mineral soil (Fig. 2). <A great 
volume of heavy fuel in windfalls, 
stumps, and snags was also largely 
consumed. Bitterbrush and other 
shrubs were deadened. The burn- 
ing was so skillfully conducted 
that but very few young pines 
were crowned by the fire. 

During the winter of 1940-41 
Indian Civilian Conservation Corps 
crews were employed on stand im- 
provement work designed prima- 
rily to further reduce fire hazard.® 
Smaller suppressed trees were 
chopped down and boles of all 
reserved trees were pruned of dead 
branches to a height of 18 feet 
above ground. Slash resulting from 
these operations was all piled and 
burned. 

Subsequent to stand improve- 
ment the treated area has been 
burned annually to prevent further 
accumulation of dead needles and 
other inflammable debris. Victor 
Sisson, fire control officer, has dur- 
ing recent years expanded the 
treated area as rapidly as limited 
funds and personnel permit. 


Results and Discussions 


Though we have no data for 
presentation and analysis it is ap- 
parent from observation that fire 
hazard has been greatly reduced 
by the prescribed burning. The 
ground has been almost completely 
cleared of debris and fires during 
critical periods are easily con- 
trolled. During the fall of 1955 a 
fire driven by a 30 mile per hour 
wind from the south was easily 
controlled when it reached the 
treated area. With pruning of the 
tree boles there appears remote 
possibility of crown fires ever 
developing, unless fuel is again per- 
mitted to build up on the ground. 
(Figs. 3, 4). 

*Kephart, George. CCC—ID project 
no, 244. Timber stand improvement at 
Klamath Indian Ageney, Oregon. 1941. 
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If annual burning has damaged 
the soil there is no observable 
evidence of the effect on tree 
growth. Though portions of the 
stand are still too crowded, domi- 
nant and codominant trees are 
making rapid height and diameter 
growth. Branch stubs and pruning 
scars are becoming well covered. 

Prescribed burning and stand 
improvement should be applicable 
under similar conditions in other 
second growth ponderosa pine 
stands of the Klamath region. The 
value of these fast growing stands 
is such that necessary expense 
should be fully justified for as- 
surance against devastating fires 
and for inereased quality and 
value of crop trees. After initial 
treatment subsequent burning to 
keep down hazard can be cheaply 
applied at intervals of three or 
four years. 

Under a more open portion of 
the stand north of the Ageney a 
considerable area of ground under 
the trees that was dominated by 
bitterbrush before the 1939 burn- 
ing has been taken over by heavy 
grass. (Fig. 4). There is no record 
of this grass having been planted. 
Indeed the principal component is 
Idaho fescue (Festuca idahoensis), 
a native species. Mr. Sisson econ- 
firms that this is a natural grass 
stand and that to his knowledge 
there has been no planting. 

This should raise speculation 
concerning possibility of using 
prescribed burning for control of 
ground cover im the Klamath re- 
gion. We have always considered 
Klamath a problem area with 
respect to establishment of repro- 

duction beeause of the eritical 
moisture factor in the loose pumice 
soils and particularly because of 
the various shrub species that 
compete seriously with ponderosa 
pine reproduction. When the forest 
is opened through selective logging 
or beetle attack various shrubs 
such as bitterbrush, manzanita, 
and ceanothus are most apt to take 
over all available growing space in 
the absence of good pine seed years 
and favorable moisture conditions. 
In such event establishment of 
reproduction may require a very 


4 

2 


Fig. 3. 


ing original prescribed burning, 


long time. Despite leaving of an 
excellent reserve stand, a recent 
cruise disclosed that approximately 
20 percent of the cutover lands are 
not satisfactorily stocked with re- 
production. On some of these lands 
cutting occurred as long as 30 to 
40 years ago. 

Bitterbrush appears particularly 
obnoxious, though it is highly 
thought of by range managers as 
a browse plant. In my opinion its 
present distribution and extreme 
density over portions of Klamath 
are the result of our efforts at total 
fire exclusion over the past 40 to 


50 years. Early observers testify 


that while various shrubs’ were 
present under the pines in the 
1880’s and 1890's, they never 


developed to present size and den- 
sity because of frequent recurrent 
fires. They also testify that the for- 
est floor was grassy. 

I have observed that bitterbrush 
is readily killed by fire. On por- 


tions of the areas where it was 


formerly dominant in ground cover 
before the Pine Ridge Fire of 1939, 
for instance, it still has not come 


Typieal portion of treated stand in July 1954, follow- 
stand 
subsequent annual burning to prevent accumulation of fuel. 


improvement, and 


back. These areas are now grassy 


in general aspect, despite sheep, 


grazing, with fescue comprising 
the dominant grass species. (Fig. 
5). Also of significance are groups 
of ponderosa pine reproduction 
that have become established on 
and immediately adjacent to heavi- 
ly burned spots. Extensive por- 
tions of the burn, however, are now 
covered by manzanita. 

In my opinion there will have to 
be developed feasible, economical 
methods of controlling shrubs -and 
of reducing hazard if intensive for- 
est management is to be practiced 
in the Klamath region. Prescribed 
burning should be tested and 
evaluated for use for such purpose. 
Because of critical soil-moisture 
relationships, above mentioned, ex- 
treme inflammability of various 
shrub species and great hazard in 
dead windfalls resulting from 
severe pine beetle epidemics of the 
1920’s and 1930’s such tests should 
be conducted with great caution. 


Summary and Conclusions 


On the Klamath Indian Reserva- 


Fig. 4.—Another portion of the treated stand in August 1955, 
Note heavy grass ground cover. 


tion in southern Oregon a dense, 
even-aged, fast growing ponderosa 
pine stand of large pole size was 
treated by prescribed burning in 
1939 for purpose of reducing high 
fire hazard. Very few of these 
young trees were damaged. During 
winter of the year following stand 
improvement was applied, also for 
the primary purpose of further 
reducing hazard. Suppressed trees 
were cut, boles of reserved trees 
were pruned of dead branches to 
a height of 18 feet above ground 
and all resulting slash was piled 
and burned. Annual burning has 
since been applied to prevent 
further accumulation of needles 
and litter. 

Wild fires are now easily con- 
trolled and it appears that there 
is but remote chance for occurrence 
of devastating crown fires. Con- 
tinued rapid diameter and height 
erowth is apparent in dominant 
and ecodominant trees. 

Part of the treated ground under 
the pines now supports a heavy 
native grass stand, instead of 
bitterbrush that dominated before 
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Prescribed burning and stand 
improvement should be applied in 
similar stands and under similar 
conditions for insurance against 
devastating fires. The possibility of 
using preseribed burning for con- 
trol of ground cover in the Klam- 
ath region should also be carefully 
investigated. It is believed that 
suecess in future management in 
this region will depend in con- 
siderable part on control of various 
shrub species that compete seri- 
ously with ponderosa pine repro- 
duction. 

It is hoped that research for- 
esters will further study the treated 
stand and other conditions de- 
scribed, for on the 


well as in other portions of the 


Klamath, as 


ponderosa pine region, it is be- 
lieved that 
tion, and continued development 
of ponderosa pine is dependent to 


On this area bitterbrush dominated as ground cover before the Pine Ridge 


Fa. 5. 
Fire of August 1939. Dry, deadened branches of larger bushes still litter the 
ground. Note heavy grass, also clump of ponderosa pine reproduction in foreground, 
where beetle deadened windfalls burned. Photo in August 1955. 


burning. This should stimulate 
speculation on possibility of using 


protection, regenera- 


prescribed burning for control of | a considerable extent on use of fire 


ground cover. under proper control. 
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International Cooperation Adminis- 
tration. 

Many classes of projects, on which 
the loan funds may be used, have 
been approved as of June 30, 1957. 
Among those of particular interest to 
foresters are the foilowing: 

Israel: “Afforestation $ 400,000 
Japan: “Forest Development 


Foreign Forestry Aided by 
Surplus Crop Sales 

The message from the President of 
the United States transmitting the 
Sixth Semi-Annual Report on Aetivi- 
ties Carried on Under Public Law 
480—House Document No. 212, 85th 
Congress, includes the following in- 
formation of interest to foresters: 


eha?- I L 480, the U. S. is selling Spain: “Reforestation and Water- 
four billion dollars worth of its sur- shed control” $5,100,000 


plus farm crops to foreign countries, 
for loeal currencies. To the countries 
yarticipating in P 80 Agreements 
I pating ; PL 4 Agreeme nts, approved. 
0 of In Colombia 10 percent of the 
1ose local currencies are being loaned 95 990,000 pesos of total loan funds 


In Spain this equals more than 50 
percent of all classes of loan projects 


some 60 


for periods of as much as 30 years— 
longer—at interest rates of 
3 percent if repaid in dollars, or 4 


some 


percent if repaid in local currencies. 
The loaned funds are available for 
use for “eeonomie development,” 


under the general supervision of the 


to date have been allocated to “refor- 
estation.” With that precedent it may 
be expected that other of the seven 
South American countries which have 
PL 480 Agreements and _ resulting 
loan funds, will also make some use 
of them for forestry purposes. 


ae 
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Despire the expansion of southern 
forest nurseries, few southern states 
today can keep up with the de- 
mand for tree seedlings. One fun- 
damental difficulty is that the 
amounts of high-quality seed re- 
quired by the nurseries do not exist. 

To aid the enlarged planting pro- 
gram, two principal techniques for 
quantity production of superior 
seed are being tested, namely, seed 
production areas and seed orchards. 
In the former, cone-bearing stands 
are thinned to 20 or 30 of the best- 
formed trees per acre. In the lat- 
ter, seedlings or vegetatively pro- 
pagated material are obtained from 
parents which transmit desirable 
characteristics to their progeny. 
The main purpose of these plants 
is to produce seed of high genetic 
quality; hence it is important that 
they come into full cone produe- 
tion as soon as possible. In the slash 
pine belt, a number of pulp com- 
panies and several national forests 
installed production 
areas. Also, more than a dozen 
seed orchards are being established 
or are in the planning stage in the 
South. 

In these areas and orchards, larg- 
er seed crops would be obtained if 
the of female flowers 
formed every year could be in- 
creased. There have been indica- 
tions that this increase can be 
achieved by releasing, fertilizing, 
end injuring pine trees. A test of 
this hypothesis has been provided 
by two studies on floral induction 
of slash pine (Pinus elliottu, 
Engelm. var. elliottii), and the 
results lend support to the theory. 


have seed 


number 


‘Hoekstra is stationed at Lake City, 
Fla., and is a member of the Southeast- 
ern Forest Expt. Sta., Forest Service, 
U. 8. Dept. Agric. Mergen is acting di- 
rector of the Yale Forestry Research 
Center at Valhalla, N. Y. He was for- 
merly project leader of the tree improve- 
ment program at Lake City. 


Experimental Induction of Female 
Flowers on Young Slash Pine 


In Study I, root pruning, strang- 
ling, partial girdling, and four 
levels of a commercial fertilizer ap- 
plication were tested in a 6-year- 
old plantation. Study II involved 
application of three levels of two 
commercial fertilizers and partial 
girdling in a stand of 21-year-old 
trees. Induction was studied in 
terms of emerging female flowers 
in one year only, and the impact 
of destructive agents after the 
flowers emerged was not included. 


Literature Review 


Fertilization for greater fruitful- 
has long been a_ standard 
practice in horticulture. for- 
estry, however, only a_ limited 
number of attempts to increase 
fertilization have 


ness 


seed crops. by 
been reported. 

Gemmer (5) treated longleaf 
pine trees over a period of 5 vears 
with pine-needle mulch, irrigation, 
sodium nitrate alone and combined 
with irrigation, and with a com- 
plete fertilizer plus _ irrigation. 
Greatest response followed treat- 
ment with complete fertilizer plus 
irrigation: 62 cones per treated 
tree versus 2 cones per check tree. 

Allen (7) reported the results of 
fertilizing and releasing longleaf 
pines. Trees 8, 10, and 12 inches 
d.b.h. received 19, 30, and 44 
pounds, respectively, of a 5-15-5 
fertilizer. After 3 years, these trees 
bore 12 times more cones than un- 
treated ones, which produced only 
1.8 cones per tree. Four years after 
treatment, the fertilized trees bore 
four times as many cones as the 
controls (0.9 cones per tree). Re- 
leasing the trees increased cone 
production to a lesser extent than 
fertilization. Allen remarked that 
3 years after treatment those which 
were bearing cones before treatment 
produced 14.7 cones per tree, as 
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P. E. Hoekstra and 
Francois Mergen’ 


compared to 4.5 cones per tree for 
those which had not fruited before 
the study began. 

Wenger (10) reported on an ex- 
periment involving fertilization 
and partial girdling of loblolly 
pine trees in the 25- and 40-year 
age classes. A 7-7-7 fertilizer was 
applied in amounts of 25 and 50 
pounds per tree. No significant 
response was observed from ferti- 
lizing the 40-year-old trees. Treat- 
ment of the younger trees resulted 
in about a three-fold increase in 
the cone crop as compared to that 
of untreated trees, but no signifi- 
cant difference in response between 
light and heavy application of 
fertilizer could be demonstrated. 
The average number of cones per 
tree was 36 for the control, and 
98 and 123 for those fertilized at 
the rate of 25 and 50 pounds, 
respectively. 

In an attempt to inerease the 
fruit crop, injury to the stem and 
root system has been tried with 
suceess by horticulturists, and in 
some instances by foresters. Stem- 
injury may take the form of gird- 
ling or strangulation. It retards the 
movement of photosynthates from 
the leaves down to the roots, and 
may retard the flow of water and 
nutrients from the roots upward. 


Arnborg (2) banded and girdled 
Scots pine, a treatment which 


doubled cone production. The ex- 
periment reported by Wenger (10) 
included a_ knife-cut halfway 
around the tree. This cut healed 
over in about 6 weeks, and had no 
effect on cone production. In a 
small side study a 14-inch strip of 
bark and cambium was removed 
halfway around the stem. This 
wound did not grow over, and 53 
cones per girdled tree resulted, 
versus 15 cones per check tree. 
Working with 25- and 35-year- 
old red pine trees, Hitt (6) re- 


i 


$ 
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ported an increase in male and fe- 
male’ flower production after he 
used a double semicireular girdle 
or a spiral girdle. Trees on which 
he applied a wire strangulation 
were much slower to respond to 
treatment. The stimulation in male 
flower production showed a decline 
after the fourth year. 

Strangling, girdling, and root 
pruning were applied to Seots pine 
and Norway spruce by Stefansson 
(9). On the girdled trees he left 
at least 2 inches of bark intact; 
the roots were pruned at least one 
meter away from the stem. All 
three treatments markedly stim- 
ulated flowering after two or three 
seasons. In his report of forest 
genetics activities in Seandinavia. 
Bouvarel (4) mentioned that in 
general root pruning gave more 
promising results than either gir- 
dling or strangling. 

Near Alexandria, Louisiana, 
Mann and Russell (7) found that 
ringing or partial girdling more 
than doubled cone and seed pro- 
duction of second-growth longleaf 
pine trees 6 to 12 inches d.b.h. 


Study I: Stimulation of Early 
Flowering on 6-year-old Slash 
Pine Trees 


Slash pine has borne female 
flowers at 7 years in the Arboretum 
of the Institute of Forest Genetics 
at Placerville, California (8). In 
their natural habitat, slash pine 
trees normally start to flower be- 
tween the ages of 10 and 20 years 
(3). In view of these reports and 
other observations in the field, a 
study was initiated in a 6-year-old 
slash pine plantation to investigate 
the effect of stem-injury, root- 
pruning, and fertilization, on early 
flowering of this species. The trees 
were 7 years old from seed and 
they had not flowered previously. 


TABLE 1.—NUMBER OF 7-YEAR-OLD SLASH 


No stem injury 


Strangled by wire 


They were spaced 8 by 8 feet on 
a cleared sandy soil (Blanton 
series). The average diameter at 
breast height was 3.4 inches, and 
average total height was 16.5 feet. 

Experimental methods. — The 
study was designed fora 3x 2x4 
factorial analysis involving a total 
of 864 trees. A double split plot de- 
sign with three replications was 
used, each replication consisting of 
24 plots, with 12 trees per plot. 
The replications were split into 
four levels of fertilizer, and each 
fertilizer treatment was subdivided 
into two root-pruning treatments. 
The stem-injury treatments were 
assigned at random to three plots 
within the pruning treatments. 

Stem-injury included strangling 
and girdling, with no injury as 
control. For strangulation, the 
loose bark was scraped off at 2 feet 
above the ground, and a single 
strand of No. 9 telephone wire was 
tied firmly around the stem. On 
the girdled trees, bark and cam- 
bium were removed in two half- 
circles of 14-inch width. on oppo- 
site sides of the tree. The two 
wounds were 3 inches apart verti- 
cally, to permit some sap move- 
ment. 

The roots of half of the trees in 
the experiment were pruned with 
an axe to a depth of 1 foot. They 
were severed in a circle of 2-foot 
radius. The remaining trees were 
not root-pruned. 

A 3-12-6 fertilizer was used in 
applications of 5, 10, and 15 
pounds per tree; control plots re- 
ceived no fertilizer. All fertilized 
plots received 5 pounds per tree at 
the start of the experiment during 
the second week of April 1954. 
Plots with medium as well as high 
fertilizer application received an- 
other 5 pounds after 6 weeks, and 
the high-level plots received an- 
other 5 pounds 12 weeks after the 


PINE TREES (OUT OF 36) BEARING FEMALE 
FLOWERS, By 


TREATMENT 


Partially girdled 


Roots Not Roots Not Roots Not 


Fertilizer pruned pruned 


None 0 0 0 
5 Ib. ] 0 6 
10 Ib. 0 0 5 
15 Ib. 1 


pruned 


pruned pruned pruned 
Number 
0 1 0 
2 10 4 
4 10 7 
1 17 7 
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start of the experiment. The differ- 
ent “ertilizer <iosages were sepa- 


rates ‘sole ty to prevent 
the effects vi teaching The ferti- 
lizer was applied to eaca tree indi- 
vidually, spread cver the crown 


f un- 
within 
the root pruning circle of the 
others. For the unprune:! trees, 5 
pounds per tree was the equivalent 
of about 218 pounds of nitrogen 
per net acre fertilized. 

During the latter part of Feb- 
ruary 1955, all the female flowers 
were counted on the upper three 
whorls of each tree in the experi- 
ment. 

Results and conclusions.—The 


projection area in the cas 
pruned trees, and re 


plots which received no fertilizer 
and those which received no stem- 
injury showed practically no 
flowering response. Only one tree 
in the unfertilized plots produced 
flowers, versus 23, 26, and 31 
flowering trees in the fertilized 
plots (Table 1). Only three trees 
bore flowers in the plots which re- 
ceived no stem-injury versus 22 and 
56 flowering trees for the strangled 
and girdled plots, respectively. 
The differences were even greater 
when response was expressed in 
total number of flowers produced 
per treatment. On the basis of 
these observations, it was con- 
cluded that both the application of 
fertilizer and stem-injury had a 
stimulating effect on the produe- 
tion of female flowers. 

Data on number of flowering 
trees per plot were subjected to an 
analysis of variance. The controls 
for fertilizer and stem-injury, how- 
ever, were excluded from this 
analysis since most of these plots 
had zero values and consequently 
no variance. The following conclu- 
sions are based on the analysis of 
the data: 

1. Girdling had a much greater 
stimulating effect than strangling. 
Statistically, the difference was 
highly significant (1 percent level). 

2. Root pruning substantially 
increased the number of flowering 
trees (1 percent level). 

3. An inerease in the amount of 
fertilizer beyond the initial 5- 
pound application did not have a 
statistically significant effect. 
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4. None of the interactions 
showed significance in the analysis. 
Since the controls for fertilizer 
and stem-injury were excluded, 
however, all possible interactions 
could not be tested. 

The number of flowers was 
highly erratic from tree to tree, 
ranging up to 73 flowers on one 
sapling. 


Study II: Stimulation of 
Abundant Flower Formation on 
Older Slash Pine Trees 


In the second study, an attempt 
made to stimulate greater 
flower production on older cone- 
bearing trees by stem-injury and 
fertilization. The experiment was 
conducted on part of a seed pro- 
duction area of 21-year-old trees 
located on a fine sandy soil (Plum- 
mer series) on the lands of the 
Nationai Container Corporation 
near Lake Butler, Florida. The 
stand had been established by 
planting 1-0 "0 feet 
apart. The whole stand had been 
thinned to about ef the best 
trees per acre a year prior te in- 
stallation of this experiment; 
hence the effect of release was not 
studied. The average diameter of 
the trees at breast height was 11.3 
inches, and average total height 
was 56 feet. 

Experimental methods.—In this 
study, a total of 150 trees was used, 
divided into five randomized 
blocks, each eontainine 10 plots of 
three trees. Eight plots per block 
were used for the treatment com- 
binations of two levels of najury, 
two types of fertilizer, and two 
levels of application. The remain- 
ing two plots were assigned to no 
treatment (control), and to gir- 
dling without fertilization. Plots 
were spaced at least 50 feet apart 
to prevent contamination between 
the various fertilizer treatments. 

The two levels of stem-injury 
consisted of partial girdling and 
no girdling. In the girdling treat- 
ment, bark and cambium were re- 
moved in two half-rings 1% inch in 
width and spaced 2 feet apart 


was 


seedlings 


25 


vertically, on opposite sides of the 

stem. The lower wound was made 

about 1 foot above the ground. 
Two levels of 7-7-7 and 3-18-6 


829 


commercial fertilizers were used, was restricted to branches which 
The lower level consisted of 20 pointed toward the south and grew 
pounds of fertilizer per tree ap- where the stem diameter was 4 
plied during the third week of — inches. All buds and female flowers 
April 1954. The higher level con- were counted on the — selected 
sisted of 20 pounds applied at the — branches. 
same time as the lower level, with 
another 20 pounds applied 6 weeks 2. 
later. Fertilizer was applied by _ 
hand to an area extending 2 feet Treatment N P.O; K.0 
beyond the crown projection. 
Equivalents per net acre fertilized 777 
oo. if Low level 194 194 9 
are shown in Table 2. High level ++ aan 388 
During the latter part of Feb- 
ruary 1955, a sample branch was Low level 83 500 167 
collected from each tree. Sampling High level 166 1,000 334 
2 NOT_ GIRDLED 
08F 
” 
Y Y 
Y 
Y Y N 
Y Y . 
w 
z 
FERTILIZER: 3-18-6 3-18-6 NONE 
AMOUNT : 20 LBS. 40LB8S. 20 LBS. 40 LBS. 
1.or GIRDLED 
7 
2 ost 7% Y 
N 
Y \N 
YN N 
Y 
re) LZ) Vs SS NS 
FERTILIZER: 7-7-7 rrr 3-18-6 3-18-6 NONE 
AMOUNT : 20 LBS. 40LBS. 20 LB8S. 40 LBS. 


Fig. 1.—Average number of female flowers per bud, following various treatments, 


on 21 year-old slash pine. 


- 


TABLE 3.—FEMALE FLOWERS PER Bub ON 21-YEAR-OLD SLASH PINE TREES, 
SUMMARIZED BY TREATMENT AND YEAR 


7-7 
Year of count 20 Ibs. 40 lbs. 


GIRDLED 


1955 0.85 0.87 

1956 0.69 0.51 
Nov GIRDLED 

1955 0.66 0.65 

1956 0.41 0.42 


Results and Conclusion 


The branches differed little in 
size, but showed great variety in 
total number of buds (range 10 to 
50). The total number of female 
flowers per branch was divided by 
the total number of buds so that 
the number of flowers per bud 
could be computed (Fig. 1). 

The data on female flowers were 
subjected to an analysis of vari- 
ance. Three major comparisons 
were statistically significant at the 
5 percent level: fertilizer versus no 
fertilizer, 7-7-7 versus 3-18-6, and 
girdling versus no girdling. Dif- 
ferences between levels of fertilizer 
application and _ interactions be- 
tween treatments were sta- 
tistically significant. Based on 
analysis of the data, the following 
conclusions were made: 

1. Applications of fertilizer re- 
sulted in an average increase of 
flower production of 59 percent 
over controls. 

2. The 7-7-7 fertilizer with its 
high nitrogen content provided a 
greater stimulus for flower forma- 
tion than did the 3-18-6 fertilizer 
with its high phosphorus content. 

3. Girdling the trees increased 
the flower crop significantly and 
its effect was independent of the 
dosage and type of fertilizer. 

These results indicate that nitro- 
gen was the more important ele- 
ment in stimulating flowering. The 
7-7-7 fertilizer was somewhat more 
than twice as effective, on the aver- 
age, as the 3-18-6 fertilizer, even 
though the latter contained much 
more phosphorus and nearly the 
same amount of potassium. The ef- 
fects of the fertilizers were, there- 
fore, almost exactly proportional 
to the amounts of nitrogen they 
contained. Although the effect of 
fertilizer level was not statistically 


_ Type and amount of fertilizer 
7 


3-18-6 
20 Ibs. 40 Ibs. None 
Number - - — 
0.52 0.77 0.51 
0.37 0.50 0.43 
0.30 0.53 0.30 


0.26 0.46 0.15 


significant, the apparent difference 
in response to levels between the 
two fertilizers suggests two addi- 
tional, related points about these 
applications. The second applica- 
tion of 3-18-6 fertilizer was as- 
sociated with an appreciable in- 
crease in flower production, indi- 
cating that the second applications 
were made in time to affect flower- 
ing in the same year as the first 
application. The second application 
of 7-7-7 fertilizer, however, was not 
followed by inereased flowering. 
This difference in response sug- 
gests, therefore, that the nitrogen 
contained in 20 pounds of 7-7-7 
fertilizer was the maximum these 
trees could use under the condi- 
tions of this experiment. 

Observation of the male flowers 
showed that even without treat- 
ment the amount of pollen pro- 
duced was sufficient to fertilize all 
female flowers present. Variation 
in catkin crop between trees was 
large but no trends were evident. 

A second count of the female 
flowers in the spring of 1956 was 
based on branches cut from the 
same whorl as in the previous year. 
The data from this count were 
tabulated and analyzed in the man- 
ner described above. The number 
of flowers per bud for all treat- 
ments was significantly smaller 
than that of the vear_ before 
(Table 3). Analysis of variance of 
the second count showed that the 
effect of fertilization persisted (5 
percent level of significance) and 
the effect of girdling became more 
pronounced (1 percent level). Type 
of fertilizer had no significant ef- 
fect during the second year. 


Discussion 


Results from these two studies 
indicate that it is possible to in- 
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duce slash pine saplings to flower 
prematurely, and to increase the 
flower crop of cone-bearing slash 
pine trees considerably. Root prun- 
ing, girdling, and fertilization 
proved to be effective treatments 
for 7-year-old saplings. On 21-year- 
old cone-bearing trees, application 
of 20 pounds of 7-7-7 fertilizer per 
tree raised the flower crop 120 per- 
cent; girdling increased it 70 per- 
cent. Combined fertilizing and 
girdling resulted in 180 percent 
more female flowers. Similar per- 
centage differences were noted a 
vear later, although the number of 
flowers per bud had dropped con- 
siderably for all treatments. 

Although partial girdling gave 
good results, the treatment encour- 
aged insect attack on the younger 
slash pine trees. A number became 
infested with the larvae of a pitch 
moth (Dioryctria spp.) which fed 
along the edges of the wound, caus- 
ing a copious flow of gum. Pruned 
roots apparently did not attract in- 
sects or facilitate fungus attack; 
consequently, root pruning, which 
is also easy to apply to the widely 
spaced trees in a seed orchard, may 
prove more useful than girdling. 

Sinee trees in actual seed or- 
chards and seed production areas 
are widely spaced, a broadcast ap- 
plication of fertilizer would be 
wasteful. It is therefore recom. 
mended that trees be individually 
fertilized, with amounts adjusted 
to age, diameter, or crown projec- 
tion. 

Although the results obtained in 
these studies were encouraging, 
they should be regarded as indieca- 
tive rather than conclusive. Be- 
cause the natural factors affecting 
flower-bud formation vary from 
year to year, somewhat different 
results might be obtained in other 
years. Some of the injury treat- 
ments, particularly strangulation, 
may require more than one vear to 
exert their full effect. Further 
study of the use of fertilizers is also 
needed. Soil analyses could be 
made to determine what mineral 
nutrients are already available ; the 
three major elements could be 
tested singly and in pairs; and the 
more successful nitrogen dosage 
should be confirmed by other tests. 
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Summary 


Methods for stimulating early 
and abundant flowering were tested 
in two studies on 7- and 21-year-old 
slash pine trees located on light 
sandy soils in north Florida. 

On 7-vear-old trees, root prun- 
ing, stem injury, and application 
of 5 pounds of 3-12-6 fertilizer per 
tree increased the number of trees 
which bore female flowers as com- 
pared to untreated trees. In the 
stem injury treatments, partial 
girdling was more effective than 
strangling by wire. 

On 21-year-old trees, partial gir- 
dling increased the number of fe- 
male flowers. Of two types of fer- 
tilizer tested in this age class, 20 


stimulated flowering, whereas the 
same dosage of a 3-18-6 mixture 
had no effect. Doubling the appli- 
cation to 40 pounds per tree showed 
no additional effect with the 7-7-7 
fertilizer, but increased the flower 
crop with the 3-18-6 mixture. 
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Outdoor Cooking Helps Sustain 
Charcoal Industry 

Popularity of modern day outdoor 
cookery is helping to sustain one of 
the nation’s oldest industries. Char- 
eoal production in the United States 
amounted to 265,000 tons in 1956, the 
U. S. Department of Agriculture has 
announced. This was somewhat above 
production in other post-war years, 
but less than half the reported peak 
production of 555,000 tons in 1909. 

About half the charcoal produced 
in 1956 was used—largely in the form 
of briquettes—for picnics, outdoor 
cooking, and by restaurants and din- 
ing cars. Some 35 to 40 percent was 
used in the chemical and metal indus- 
tries. The rest was used for miscel- 
laneous purposes such as curing to- 
bacco, poultry feed, and water puri- 
fication. 

The report shows that 194 of tue 
240 known chareoal producers were 


Danemark. Ann. de 1’Ecole Nat. des 
pounds per tree of a 7-7-7 mixture Eaux et des Foréts et de la Sta. 


570-573. 


located in the East where 98 percent 
of the charcoal produced was manu- 
factured. California, with 39 produe- 
ers, was the only western state with a 
well-established charcoal industry. 

About 574,000 cords of wood were 
used in charcoal manufacture in 1956, 
an average of 2.2 cords per ton to 
charcoal produced. Hardwoods such 
as oak, hickory, birch, beech, and 
maple accounted for 92 percent of the 
wood consumed and _ softwoods 
chiefy pine—the remainder. 

Seventy-four percent of the wood 
consumed in 1956 consisted of round- 
wood cut directly from trees. The 
rest came from residues such as slabs 
and edgings from primary wood 
manufacturing plants. 

A copy of the report, “Chareoal 
Production in the United States,” may 
be obtained from the Forest Service, 
U. S. Department of Agriculture, 
Washington 25, D. C. 


pine seed trees. Jour. Forestry 51: 
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Factors Affecting Local Control of White 


Pine Blister Rust in Minnesota’ 


W HITE PINE BLISTER RUST, caused by 
Cronartium ribicola Fischer, first 
found on eastern white pine (Pinus 
strobus L.) in Minnesota near Tay- 
lor’s Falls in 1916, is now preva- 
lent throughout the white-pine- 
crowing area of the state. Because 
the rust requires Ribes spp. as an 
alternate host to complete its life 
cycle, the disease is controlled pri- 
marily by eradicating Ribes near 
the pine. As many as three sepa- 
rate eradications at 3- to 5-year 
intervals are usually required for 
effective control. Elimination of 
diseased trees or their infected 
parts by pruning has also been con- 
sidered as a possible aid to control. 


Method of Study 


From 1933 to 1940, eastern 
white pines were planted by 
federal and state agencies through- 
out northern Minnesota, for the 
most part on sites with low Ribes 
populations, but without regard to 
the natural development and_ sue- 
cession of Ribes growth following 
fires. When heavy rust damage 
was found on plantations following 
eradication of Ribes in previously 
burned-over areas, it was apparent 
that on certain sites the rust could 
not be controlled by eradication of 
Ribes bushes. To determine the 
cause of such failure, two areas 
in the Superior National Forest 


‘Paper No. 3722, Seientifie Journal 
Series, Minnesota Agricultural Experi 
ment Station. 

Part of a thesis submitted to the fae 
ulty of the Graduate School of the Uni 
versity of Minnesota in partial fulfill 
ment of the requirements for the Ph.D. 
degree. 

The investigations dealing with eanker 
pruning in young forest plantations were 
made possible through the cooperation of 
the Quetico Superior Wilderness Research 
Center, Ely, Minn. 

*Formerly graduate student at the Uni 
versity of Minnesota, now Plant Pest 
Control Braneh, Agricultural Research 
Service. 


which had burned over, one 2 
years and the other 26 years be- 
fore planting, were studied to 
compare the results of Ribes 
eradication under the respective 
conditions. 

Because of high initial invest- 
ment, maintenance, and_ possible 
need for replanting rust-damaged 
areas, the possibility of saving 
many trees by elimination of tree 
cankers was considered. To test the 
feasibility of this means of supple- 
menting disease control, cankers 
were cut out of young forest 
plantation trees on the Quetico- 
Superior Wilderness Research 
Center. 

Rust damage was found to be 
prevalent also in natural sapling 
and pole-size stands from which 
Ribes had been eradicated in the 
Cloquet Valley State Forest, where 
an average of 52 percent of the 
trees were already infected when 
bushes were removed. Therefore, 
in a second experiment, diseased 
limbs were pruned from natural 
forest trees to supplement control 
methods. 

Effectiveness of Ribes eradica- 
tion in relation to fire history.— 
Re-establishment of Ribes from 
seed is a major factor in prevent- 
ing effective and economical con- 
trol of the rust. Following fire, 
Ribes seedlings originate prin- 
cipally from seed stored under the 
duff and humus near the mineral 
soil, at some time during establish- 
ment of the forest cover just de- 
stroyed. According to Davis and 
Moss,* Ribes seeds are not readily 
permeable to air and water and 
remain dormant until environmen- 
tal factors break the resistance 
“Davis, Kenneth P., and Virgil D. Moss. 
Blister rust control in management of 
western white pine. Nor. Rocky Mt. For. 


and Ree. Expt. Sta., Missoula, Mont. 
U. S. For. Serv. Sta. Paper 3. 1940. 
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U. 8. Department of Agriculture 


of their hard seed coat. As the 
canopy of the forest stand closes, 
Ribes and most other shrubs and 
ground-cover plants are suppressed 
and gradually die. Germination of 
Ribes seed practically ceases, and 
the few seedlings which do appear 
fail to survive. 

From 1935 to 1940, two burned- 
over areas in the Superior National 
Forest were planted to eastern 
white pine: the Gunflint Lake 
Plantations in northwestern Cook 
County, and the Markham-Palo 
Plantations about 95 miles to the 
southwest in St. Louis County. The 
white pines were planted at about 
the same time, and approximately 
the same number of Ribes bushes 
per acre were initially removed 
after about the same time interval. 
The Gunflint area was burned in 
1910, 26 years before planting; 
and the Markham-Palo area was 
burned in 1936, 1 to 2 years before 
planting. In 1947 the author began 
to study factors influencing growth 
and development of Ribes, spread 
of rust, and effectiveness of Ribes 
eradication on these 2 areas. 

An old burn.—An area of about 
2,000 acres of upland flats lying be- 
tween Gunflint and North Lakes 
was logged from 1901 to 1909, and 
in 1910 an intense fire swept over 
the logged-over part, but no subse- 
quent fire is on record. The author 
examined the area in 1936 and 
found no evidence of a fire since the 
1910 burn. In 1936, the year the 
first white pines were planted, the 
timber cover type was a thin stand 
of sapling and pole-size aspen (Po- 
pulus tremuloides Michx.), white 
birch (Betula papyrifera | Marsh. 
Spach.), balsam fir (Abies balsa- 
mea [L.] Mill.), and about 50 trees 
per acre of natural eastern white 
pine and red pine (Pinus resinosa 
Ait.) reproduction in the under- 
story. 
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An average of 58 Ribes per acre 
was eradicated on an area of 668 
acres during the period of 1936 to 
1938 (Table 1). In 1949, 12 years 
later, the upland types were essen- 
tially free of Ribes growth. The 
only bushes observed were found 
within or bordering swamp types; 
and 6.4 percent of 1,328 trees 
examined had blister rust cankers 
(Table 2). The oldest infection was 
found on 1938 wood, and 1946 
growth had the youngest visible in- 
fection. The greatest number of 
cankers was on 1943 growth (Fig. 

The new burn.—lIn 1936, a de- 
vastatiug fire known as the Mark- 
ham-Palo fire burned an area of 
over 50,000 acres in and near the 
Superior National Forest. During 
the period of 1937-40, approxi- 
mately 2 million eastern white pine 
trees were planted on about 1,888 
burned-over acres. This severe fire 
consumed most of the organic mat- 
ter in the soil and exposed the min- 
eral soil and shallow bed-rock sur- 
face over nearly all the burned 
area. 

An average of 57 Ribes per acre 
was initially eradicated on an area 
of over 5,000 Due to re- 
growth of bushes subsequent to the 
initial eradication, some areas were 


acres. 


cleared of Ribes two and three 
times. Over eight times as many 


bushes were removed on one area 
the second time as were found the 
first. Twelve years after the eradi- 
cation program had been in prog- 
ress, 44 percent of about 7,000 trees 
examined had blister rust cankers, 
and 56 percent of these rusted trees 
had already been killed or were 
dying. Cankered trees were uni- 
formly distributed throughout the 
plantations and no evidence of rust 
intensification was observed near 
swamps containing higher concen- 
trations of Ribes than on upland 
areas. 

The oldest infection was found 
on 1937 growth and the youngest 
on 1946 wood. Of 1,652 cankers 
examined (Fig. 1), 640 ecankers or 
39 percent were found on 1944 
growth, the peak for rust preva- 
lence. The year 1943 was next in 
prevalence, with 489 cankers or 30 


First eradication 


Location 


Number of Ribes bushes pulled 
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TABLE 1.—COMPARISON OF RIBES REMOVED ON AN OLD WITH A RECENT BURN 


Second and third eradication 


Total Per acre Total Per acre 
GUNFLINT L. 
(Old burn) 
Area 1 9,170 63 
2 16,940 67 None 
3 12,501 46 
Total 38,611 Average 58 
MARKHAM-PALO 
(Recent burn) 
Area 1 113,441 70 52,621 26 
2 106,058 51 129,179 63 
3 7,103 10 30,928 85 
4 58,002 94 93,979 225 
Total 284,604 Average 57 Total 306,707 Average 59 
TABLE 2.—NUMBER AND PERCENTAGE OF TREES WITH RUST ON AN OLD COMPARED TO 


A RECENT Burn (1948-49) 


Ave. no. of pines 


Percentage of 


Pines with rust 


Location Plot acres examined per acre Living Killed’ pines with rust 
GUNFLINT L. 
(Old burn) 
Area 1 0.40 338 7 1 5.9 
2 1.28 433 35 1 6.5 
3 1.08 594 38 3 6.4 
Total 2.76 80 5 
Average 481 6.4 
MARKHAM-PALO 
(Reeent burn) 
Area 1 4.38 452 178 383 28.3 
2 5.65 695 825 1,112 49.3 
$ 0.80 520 17 98 27.6 
4 0.98 629 287 129 67.5 
Total 11.81 1,307 1,722 
Average 588 43.6 


‘Ineludes living trees with ecankers on main stem. 


percent of the total on wood pro- 
duced that year. 

Weather records.—Weather con- 
ditions were very favorable in 
northeastern Minnesota for spread 
and development of the disease es- 
pecially during years 1942, 1943, 
and 1944, the same 3-year period 
of high canker frequency on both 
the old and new burn. A study was 
made of the weather records for 
July, August, and September. The 
number of continuous periods (15 
hours or more) of relative humid- 
ity at 90 percent or higher and the 
mean temperature at 8:00 AM 
were tabulated for 1937-46. In 
1942, there was an 18-hour period 
the first of August and a 24-hour 
one the latter part of the month. 
There were three periods in 1943: 
an 18-hour period the middle of 


July, a 15-hour period in August, 
and an 18-hour one the first part 
of September. Six periods were re- 
corded in 1944: two of 15 hours, 
one of 48, and one of 24 hours in 
July; one of 15 hours the first and 
one of 48 hours the latter part of 
August. The 48-hour period for 
August in 1944 was the longest 
continuous record for this month in 
the 10-year span. 

Mean air temperature during the 
same 3-year period of high canker 


frequency ranged from 62°F. in 
1942 to 63°F. in both 1943 and 
1944. 

Canker elimination in_ forest 


plantings.—Beginning in 1948 at 
the Quetico-Superior Wilderness 
Research Center canker elimina- 
tion studies were made in a 100- 
acre plantation which comprised 
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principally eastern white pine, red 
pine, and white spruce. The Ribes 
growth was cleared from the plan- 
tation and within a border strip 
up to 900 feet surrounding the 
planted area. To eliminate cankers 
from young trees 12 feet and less 
in height, infected branches were 
cut off where the canker margin 


was 6 inches from the _ trunk 
(branch pruning) ; where a canker 
was nearer the trunk, branches 


were removed and the bark around 
the stub (branch-trunk 
pruning); where a canker was on 
an upper main stem, the top of the 
tree was lopped off 6.1 inches or 
more below the canker margin (top 
pruning). 


excised 


Results of re-examination 6 years 
after pruning indicated that 100 
percent of the branch-pruned trees 
Re- 


method 


were free of rust symptoms. 
sults of the branch-trunk 


TABLE 3.—DISTANCE 
ELIMINATION OF RUST BY 


Distance between 
eanker margin and 


pruning wound, in 0.1-3.0 3.1-6.0 
hes 
£.1-6.0 
Number 3 40 
Pereent 100.0 100.0 
3.1-4.0 
Number 3 30 
Pereent 100.0 88.2 
2.1-3.0 
Number 5 38 
Percent 83.5 92.7 
0.1-2.0 
Number 24 55 
70.6 68.8 


Pereent 


BETWEEN CANKER MARGIN 


were particularly striking, as 68.8 
percent of the scars were free of 
rust symptoms in cases where cuts 
had been made only 0.1-2.0 inches 
from the canker margin. Where 
euts had been made 2.1-3.0 inches 
(Fig. 2), 3.1-4.0 inches, and 4.1-6.0 
inches from the canker margin, 
88.0, 93.5, and 100 percent, respec- 
tively, were free of rust symptoms 
(Table 3) (Fig. 3). Where trees 
had been top-pruned 6.1 inches or 
more below the eanker margin, 95 
pereent were canker free. 

The cost of the work is an impor- 
tant factor in the practical appli- 
cation of canker elimination. The 
present investigations have shown 
that the work can be done at a rea- 
sonable cost. The branch type of 
canker pruning was accomplished 
at the rate of 227 trees (averaging 
10 feet in height) per 8-hour man- 
day, and cost approximately $0.04 


AND PRUNING WOUND FOR 


THE BRANCH-TRUNK PRUNING METHOD 


Tree height elass, in feet 


6.1-9.0 9.1-12.0 All heights 


Sears with no rust symptoms after 6 years 


25 15 83 
100.0 100.0 100.0 
16 9 58 
100.0 100.0 93.5 
18 5 66 
86.0 71.4 88.0 
5 11 115 
69.8 70.0 68.8 
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per pruned tree, based on a labor 
rate of $1.10 per man-hour. Aec- 
cording to data compiled in 1949 
at the Quetico-Superior Wilderness 
Research Center, the investment 
for a tree 10 years old, including 
cost of planting stock, the plant- 
ing, protection, and maintenance 
of the plantation, is $0.50. Thus, 
a 4-cent charge appears to be jus- 
tified for a 50-cent investment. 

Pruning a natural forest stand. 
—A pruning study was made in a 
44-acre stand of second-growth 
white pine in the Cloquet Valley 
State Forest where Ribes had been 
eradicated the previous year, at 
which time the stand averaged 106 
healthy trees per acre, 103 infected, 
and 11 with non-prunable infee- 
tions. The stand about 20 
years old and was predominantly 
sapling-size. The trees averaged 
2.5 inches d.b.h. and 12 to 15 feet 
high, with a seattering of larger 
ones up to 25 feet high and 4 to 6 
inches in diameter. 


was 


Four l-acre plots were treated 
(1) pathological pruning, re- 
moval of diseased limbs only, and 
(2) a combination of pathological 
and silvicultural pruning, removal 
of all lower branches and those with 
cankers in the upper five whorls 
(Fig. 4). 

Plot I.—Of pines on this 
plot, 190 trees, spaced about 14 feet 
apart and averaging 12.5 feet high, 
were selected as crop trees and giv- 
en silvicultural pruning. All 
branches to an average height of 
6.8 feet, and branches with cankers 
above this height, were removed. 
Twenty-six trees were selected at 
random to provide data on the 
pruning operation. 

Plot I1.—The same type of prun- 
ing was used as for Plot I, except 
that all trees (264) were pruned 
and no preference was given to se- 
lected crop trees. Data were col- 
lected from 50 trees picked at ran- 
dom. 

Plot IIT.— Cankered branches 
were cut from selected crop trees 


by 


227 


but no further pruning was done. 


From 313 trees, 212 vigorous ones, 
spaced about 14 feet apart, were 
Average height was 14.6 
feet. Canker data were tallied from 


selected. 
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50 representative trees selected at 
random, 

Plot IV.—As an unpruned check, 
50 evenly spaced trees averaging 
13 feet high were selected, without 
regard to presence or absence of 
cankers, for comparison with those 
on the other three plots. 

After 6 years the combined path- 
ological and silvicultural method 
was found to be more effective: of 
26 trees pruned by this method, 15, 
or 58 percent, were free of disease 
symptoms compared with 7, or 37 
percent of 19 trees given a pathol- 
pruning only (Fig. 5). 
Where the combination pruning 
method was applied to selected crop 
trees only, 11 of the 37 trees or 30 
percent were canker-free after 
pruning. When no pruning was 
done (check plot) 9 trees, or 28 
percent, recovered through mortal- 
ity of cankers or death of the can- 
kered limbs from causes other than 
rust. 


ogical 


Discussion of Results 

Comparative effectiveness of 
Ribes eradication on an old and a 
recent burn.—Evidence shows that 
fire history appeared to be a sig- 
nificant factor in local rust control 
of the two areas studied. Both 
areas were located on the Superior 
National both had been 
planted to white pine about the 
time; and about the same 
number of bushes on each area were 
initially eradicated at about the 
same time. A major difference be- 
tween the two areas was the length 
of time that elapsed between the 
fire and the eradication work. 

The Ribes population on the 
Gunflint Lake area (the old burn) 
had become static after 26 years, 


Forest: 


same 


and young seedlings were almost 
Older, suppressed 
bushes that survived were confined 
to openings and semi-permanent 
brush types in the upland. Larger 
concentrations of were 
found in lowlands, especially along 
swamp borders, where the moisture 
supply was more stable. The three 
most prevalent species, Ribes glan- 
dulosum Grauer., R.  hirtellum 
Michx., and R. triste Pall., were 
found in this habitat. One eradica- 
tion job reduced the Ribes popula- 


nonexistent. 


bushes 


CENT ELIMINATION 6 YEARS AFTER PRUNING 


tion to a level where rust damage 
was almost negligible; 12 years 
afterward, only 6.4 percent of the 
trees had visible symptoms of rust. 
This amount of rust damage is nor- 
mally present in white pine stands 
of the northern one-third of Minne- 
sota where Ribes bushes have been 
removed. Since the rust occurs 
only on seattered trees, this amount 
of damage is almost negligible dur- 
ing the life of a stand. 

Conditions on the Markham-Palo 
area (the recent burn) were in 
sharp contrast to those described 
for the Gunflint Lake area. The 
greatest regeneration of Ribes oc- 
curred on the recent burn from 
sprouts originating from unburned 
or partially burned crowns of orig- 
inal bushes and seedlings from 
stored seed, a peak in the popula- 
tion from the latter source oceur- 
ring about three years after the 
fire. Even after the eradication 
program had been in progress two 
seasons, seedlings originating from 


83! 


stored seed were many times more 
numerous than the Ribes popula- 
tion before eradication. Twelve 
years after the start of the eradica- 
tion program, an average of 44 
percent of the trees were rusted. 
The relationship between weath- 
er conditions and incidence of rust 
was studied on both burns. There 
was a correlation on both areas be- 
tween continuous periods of high 
humidity and incidence of cankers 
in 1942, 1943, and 1944. It is pos- 
sible that there are differences in 
local climatic conditions 
the two sites studied. 
Canker elimination on forest 
plantations.—Methods of removing 
cankers in ornamental and forest 
stands were deseribed by Martin 
et al in 1942. They recommended 
that infected branches be cut off at 
least 4 inches back of the yellowish 


‘Martin, J. F., 


between 


G. F. Gravatt, and G. 
B. Posey. Treatment of white pines in 
fected with blister rust. U. S. Dept. 
of Agric. Farmer’s Bul. No. 1885. 1942. 
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DISTANCE BETWEEN CANKER MARGIN PRUNING WOUND, INCHES 


Fig. 2.—Relationship of rust elimination to distance of canker to pruning cut. 
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edge of the canker; if this was less 
than 4 inches from the trunk, it 
was prescribed that the limb be cut 
off flush with the main stem and 
that bark be removed for a suffi- 
cient distance around the base of 
the stub to allow 4 inches between 
margin of canker and edge of prun- 
ing wound. 

The present investigations have 
shown that cankers can be effec- 
tively and economically removed 
from young trees by pruning. Sep- 
tember and October were found to 
be a desirable time for this because 
canker margins were more easily 


é 
2 


seen on the bark. Control of the 
rust by canker elimination should 
follow thorough eradication of 
Ribes in the vicinity of young 
pines to prevent their reinfection 
by the fungus. 

Canker pruning in natural for- 
est stands.—One of the principal 
reasons for missing cankers on a 
pruning operation is that many 
cankers are too young to be recog- 
nizable. Since Ribes were eradic- 
ated only 1 year in advance of 
pruning, there were many young, 
nondetectable cankers at the time 
of pruning. Honey® found that the 


Fig. 3.—A successfully treated 10-year-old tree showing cut stub of cankered lateral 
braneh in eenter of diamond-shaped pruning wound. Visible canker margin was 
originally 3 inches from trunk, Photo by courtesy of Quetico-Superior Wilderness 
Research Center. 
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delay between origin and macro- 
scopic recognition of blister-rust 
cankers was due to indefinite signs 
and symptoms, only 7 percent of 
the ecankers being recognizable 
after 1 year, 44.9 percent after 3 
years, and 99.4 percent after 7 
years. Moreover, many cankers are 
overlooked since they are difficult 
to detect because of their height 
above the ground and the screening 
effect from neighboring branches. 
In the younger plantations all 
branches of the trees were easily 
accessible, with less foliage to 
obscure the vision of the pruner. 

Benefits of silvicultural pruning 
alone were considered ; a favorable 
cost rate was accomplished on a 
field basis of 103 linear feet of bole 
pruned per man-hour. This type 
of pruning also reduces the most 
favorable target for subsequent in- 
fection, as well as eliminating 
branches which may have incipient 
cankers that are nondetectable at 
the time of pruning. However, the 
full benefit of the first silvicultural 
pruning cannot be realized without 
a second pruning scheduled to ex- 
tend the pruning height to 17 feet, 
which will provide a clear 16-foot 
log for the final harvest. 

If a second pruning 6 years after 
the first had been scheduled, it is 
ealenlated that an additional 8 
trees or 42.1 percent could have 
been saved on Plot T (silvicultural 
pruning of crop trees) ; 4 trees or 
15.4 percent on Plot IT (silvicul- 
tural pruning of all trees); and 5 
trees or 13.6 percent on Plot TIT 
(pruning of eankered branches 
only). An examination of Plot 1V 
(unpruned cheek) in 1951 revealed 
that only 6 trees or 18.8 percent of 
the trees with blister rust cankers 
could be saved by pruning (Fig. 
5). If the 1945 pruning had been 
postponed for 6 years, it is esti- 
mated that only about one-third 
the number of trees could have 
been saved. 

It is apparent that the silvicul- 
tural type of pruning was more ef- 
fective than pathological pruning 


“Honey, Edwin E. White pine blister 
rust control. Nor. Cent. Reg. Ann. Rpt., 
U. S. Dept. Agric., Bur. Ent. and Pl. 
Quar. (Dittoed). 1941. 
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Fig. 4. 


tion of pruning. 


in number of trees saved and other 
benefits derived from pruning. The 
silvicultural method of pruning 
should be considered for  well- 
stocked stands only and where re- 
moval of Ribes is economically fea- 
sible. It is doubtful if this type of 
pruning can be justified as a prae- 
tical forest operation in a poorly 
stocked stand as heavily rusted as 
this particular area in the Cloquet 
Valley State Forest. The stand is 
subject to further rust damage and 
natural before maturity. 
Owing to regrowth of Ribes, two 
additional eradications spaced 3 to 
5 years apart may be required to 
prevent infection of healthy trees 
and reinfection of pruned trees. 
The values are marginal and the 
risk from further rust damage too 
creat. 


losses 


Summary 


In northern Minnesota on one 


area burned over 26 years prior to 
planting to white pine, blister rust 
was effectively controlled by one 
eradication of Ribes. 


Sapling white pine stand in 1945 just after comple- 
Cloquet Valley State Forest. 
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ments. 


On a second area, burned over 1 
to 2 years before planting, control 
by eradication was ineffective be- 
cause of continual regeneration of 
Ribes beginning within 1 vear after 
the fire. After attempted eradica- 
tion of bushes, 67.5 percent of the 
trees on one site had cankers. 

The elapsed time between fire 
and planting of white pine is an 
important factor in the control of 
rust, and neither the planting of 
pines nor eradication of Ribes 
bushes is advisable on recently 
burned areas where site conditions 
are otherwise favorable for Ribes 
growth. 

To eliminate cankers from young 
planted trees, infected trees were 
pruned in three different ways: (1) 
where canker margin was 6 inches 
from trunk, entire branches were 
eut off; (2) where canker was near- 
er trunk, branches were removed 
and bark around branch stub ex- 
eised: (3) where canker was on 
upper main stem, the top of tree 
was lopped off below canker mar- 
gin. Reexamination 6 years after 


Silviculture! 


All trees 


Pothologice! Unpruned 


Check 


Crop trees 


Fig. 5.—Effectiveness of pruning under different stand treat- 


pruning indicated 100 percent of 
the trees that had been branch 
pruned, 69-100 percent of the trees 
with branch-trunk pruning scars, 
and 95 percent of the top-pruned 
trees were canker free. 

Canker elimination was _at- 
tempted on natural forest trees by 
(1) removal of diseased limbs only 
(pathological) and (2) removal of 
all lower branches and those with 
cankers in the upper five whorls 
(combination of pathological and 
silvicultural). Examination after 
6 vears indicated the second meth- 
od was more effective but question- 
able as a forest operation. 

On certain sites where Ribes can 
be effectively and economically re- 
moved, supplemental elimination 
of cankers in young plantings is 


advisable to insure well-stocked 
stands. Likewise, in young well- 
stocked natural stands of high 


value from which Ribes can be re- 
moved at a reasonable cost, prun- 
ing is a feasible operation to save 
additional trees and to derive silvi- 
cultural benefits. 
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Noncommercial Thinning of Stagnated 


Jack Pine Stands and Losses 


Jack PINE (Pinus  banksiana 
Lamb.) is one of the major trees 
used for paper pulp in Wisconsin. 
Typically, this species forms dense, 
pure, even-aged stands with exces- 
sive reproduction. It also has been 
planted extensively because of its 
rapid growth and pulping charac- 
teristics. Stagnation is common 
early in the life of the forest, and 
periodie thinnings are required to 
relieve this condition. The timing 
of thinnings to avoid insect popula- 
tion increase in the slash and the 
treatment of the slash itself have 
been in controversy for many 
years. Managers of commercial 
forests in North America are 
divided in their opinions concern- 
ing the importance of slash to the 
welfare of the forest. One group, 
citing the works of Chamberlin 
(2), Hopping (7), and Swaine(8), 
is convineed that all slash result- 
ing from logging or thinning oper- 
ations should be disposed of be- 
eause it constitutes a_ potential 
breeding area for insects and pre- 
sents a fire hazard. The other 
group, referencing studies of 
Craighead (3), and Graham (5), 
is equally adamant in the view that 
disposal is not economically feasi- 
ble and that use of fire in disposal 
actually attracts dangerous insects. 


‘This project was supported in part by 
the Nekoosa-Edwards Foundation, Ine. 
of the Nekoosa-Edwards Paper Company. 
The writers acknowledge with sincerity 
this aid and wish to express their ap 
preciation for the assistance rendered by 
company foresters. Approved for pub 
lication by the direetor of the Wisconsin 
Agricultural Experiment Station. 


"Research assistant, Department of 
Entomology, University of Wisconsin. 


"Forester, Nekoosa-Edwards Paper Co. 


‘Associate professor, Department of 
Entomology, University of Wisconsin. 


Attributable to Bark Beetles’ 


The primary objective of the ex- 
periments described here was to 
determine whether noncommercial 
thinning could be conducted in 
stagnating jack pine stands in 
central Wiseonsin during the sum- 
mer months with a laissez faire at- 
titude towards the slash without 
suffering an economic, barkbeetle- 
caused loss in the residual stand. 
Such losses were reported by Stoec- 
keler in 1949.° It was necessary to 
determine the periods of greatest 
bark beetle flight and the intensity 
of attack in the slash in order to 
correlate these with injury to 
standing trees. 


Description of Test Areas 


Two jack pine types. were 
selected in which to investigate the 
influence of thinning on_ bark 
beetle attack in slash and the 
residual stand of trees. One stand 
was a plantation and the other a 
natural forest; both were located 
14. miles south of Wisconsin 
Rapids, Wisconsin, in close proxi- 
mity to each other on lands man- 
aged by the Nekoosa-Edwards 
Paner Company. 

The plantation of approximately 
80 acres was established during the 
spring of 1939 at an estimated 
density of 2,700 trees per acre. 
Most of this stand was composed 
of jack pine, although red pine 
(Pinus resinosa Ait.) was planted 
in scattered patches throughout the 
area. Scotch pine (P. sylvestris 
L..) which was planted occasionally, 
was in poor condition because of 
infestation by root-collar weevils. 
The diameters of the jack and red 
pines ranged from 1 to 4 inches 


“Unpublished data from files of Lake 


States Forest Expt. Sta., St. Paul, Minn. 
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d.b.h., with the dominants and co- 
dominants reaching an average 
height of 16 to 18 feet. A sample 
strip through an unthinned por- 
tion of the plantation served as the 
cheek. 

The natural stand of the same 
area as the plantation, was com- 
posed chiefly of jack pine, but 
northern pin oak (Quercus ellip- 
soidalis E. J. Hill) had invaded the 
site to a considerable extent. In 
the adjacent section in which the 
control plot was located, J. H. 
Stoeckeler® determined the average 
d.b.h. of dominant trees to be 5.3 
inches and the average height as 
29.1 feet at 28.1 years. Increment 
studies showed an average radial 
crowth of 1.87 inehes during a 20- 
vear period and only 0.92 during 
the following ten years, thus dem- 
onstrating the degree of stagna- 
tion. 


Procedure 


In the plantation, a 30 percent 
thinning was made in 1954, with 
cutting commencing in April and 
continuing until August. Felled 
trees were allowed to remain on 
the ground. At the start of the 
operation, a strip varying from 
330 to 396 feet wide was thinned 
each week. In the more open por- 
tions of the stand, only the pines 
which showed excessive deformities 
were removed. Oaks which had in- 
vaded the site were cut. No econ- 
scious effort was made to cut only 
unhealthy or suppressed trees and, 
in some instances, as many as four 
or five trees were removed in sue- 
cession along one row. Periodically, 


‘Unpublished data from files of the 
Nekoosa-Edwards Paper Co., Port Ed 
wards, Wis. 
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standing trees on each thinned 
strip were examined for evidence 
of bark beetle infestation. In Sep- 
tember a final damage appraisal 
was made. No systematic sampling 
of the slash was conducted in the 
plantation because the infestation 
by bark beetles was exceedingly 
light. Examination in the fall of 
1955 showed that decomposition 
was well progressed and_ the 
cambium dry. 


During the 1955 season, 50 per- 
cent thinnings were conducted in 
a nearby natural jack pine forest 
which was approaching stagnation. 
The stocking was reduced to about 
900 trees per acre. Successive 3-acre 
strips were thinned every ten days 
throughout the growing season. 
Ten days after each cut, 10 stand- 
ing and 10 felled trees were 
selected at random in each strip 
and examined thereafter at 10-day 
intervals to estimate the insect in- 
festation. Twenty standing trees 
similarly examined in an 
adjacent jack pine stand which 
served as the control area. The in- 
festation in the slash was obtained 
by recording the number of felled 
trees infested in each strip. A more 
comprehensive damage appraisal 
was made in the ‘‘test’’ and ‘‘con- 
trol’’ areas, as well as in the 
plantation, commencing August 10, 
1955 and repeated every ten days 
thereafter until late fall. This was 
accomplished by recording all 
standing dead and dying trees on 
four strips 66 feet in width 
through the plantation and on each 
test strip in the natural stand. 


were 


The flight periods of bark beetles 
were determined by using one-foot- 
square masonite boards which were 
painted wrapped with 
water-proof cellophane and coated 
with a thin layer of commercial 
‘*Tree-Tanglefoot.’’ These were 
placed in trees at regular intervals 
along five marked strips through 
the plantation. A series of trap 
boards, placed in the same manner 
in an unthinned portion of a 
similar, adjacent stand, served as 
the check. Numbers of bark beetles 
caught were assessed at weekly in- 
tervals to determine major flight 
periods. Boards painted red, white, 


yellow, 


green, blue, and black, and _ pre- 
pared in the same manner as the 
yellow, were tested to determine 
their attractiveness to bark beetles. 
The yellow color produced the best 
results. In addition, a conventional 
bait tray with its vanes painted 
yellow and ‘‘trap logs’’ were 
tested in an attempt to avoid the 
use of tang’efoot. The former 
showed some promise as a means 
of trapping bark beetles but was 
not as efficient as the yellow 
boards; the trap logs proved un- 
attractive to the beetles after three 
weeks. 


Results 


Piantation—thinned in 1954.— 
Only one standing tree was ob- 
served under attack by Ips in 1954. 
This was a dominant tree located 
along a test strip where several 
trees had been removed as a group. 
The final damage appraisal, con- 
ducted in September 1955, revealed 
that the loss equaled 0.05 percent 
in the residual stand. Of the 10 
dead and dying trees, two had no 
indication of bark beetle attack. In 
the unthinned plantation, the loss 
was exactly the same as in the 
thinned area. However, the at- 
tacked trees in the unthinned area 
were of the less desirable classes 
and would have disappeared before 
harvest. 


Natural stand—thinned in 1955. 
—The heaviest concentration of 
bark beetle attack occurred among 
the June-cut trees where 60 per- 
cent of the available slash was in- 
fested. A decrease in attack oc- 
eurred in the subsequent test 
strips and only 21 percent of the 
total available slash had been at- 
tacked by the end of the season. 


Three of 130 standing sample 
trees were attacked by bark beetles. 
Of these, one was a suppressed 2.0 
inch d.b.h. tree with a badly dam- 
aged crown; a second was a 10 inch 
d.b.h. dominant (wolf) tree which 
had been under attack for some 
time. A third tree, a 6 inch d.b.h. 
apparently healthy dominant, was 
attacked by only a single beetle 
late in the season (September 20). 
No fresh frass was observed dur- 
ing subsequent examinations, and 
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it was assumed that this attack was 
unsuccessful. The loss in the resid- 
ual stand due to attack by Ips was 
1.5 percent. 


Regular examinations of the 20 
sample trees in the control plot re- 
vealed only one attacked tree—a 
suppressed, 2-inch tree which had 
been damaged by snow. This attack 
was observed on June 30 and neith- 
er new frass nor additional attacks 
on this tree were observed after 
August 10. The control sample in- 
dicated a loss of 5 percent. 


The diameters and crown classes 
of all standing dead and dying 
trees (a total of 54) on the 13 test 
strips were recorded during the 
latter part of the season. Compari- 
son of the average diameters of the 
attacked trees throughout the study 
area with the average diameters of 
the uninfested standing sample 
trees shows little correlation. No 
well-defined preference of the bark 
beetles for trees with certain diam- 
eters or crown classes was noted, 
although suppressed trees aecount- 
ed for 20 of the 54 trees attacked. 
Fifteen dominants, 13 codominants, 
and 6 intermediates were attacked. 
Many of the dominants observed 
with bark beetle infestations were 
decidedly overmature and should 
actually be classed as ‘‘ wolf’’ trees. 


Additional areas in the state 
where summer thinning or logging 
operations were being conducted 
were also examined during 1955. 
On one of these, located in Jackson 
County, Wisconsin, 10 miles east of 
Black River Falls, Ips beetles were 
attacking young jack pine saplings 
which had sustained logging in- 
juries. None of the large trees of 
the residual stand were attacked al- 
though bark beetle broods infested 
the larger stumps. Very little slash 
of the larger diameters was ob- 
served on the ground, and much of 
the stacked wood had been peeled. 
A second area, also containing jack 
pine, and located just across the 
Wisconsin River from the pulp- 
wood yards of the Nekoosa-Ed- 
wards Paper Company mill at Ne- 
Wisconsin, was examined. 
IIere, over 15 percent of the trees 
were infested with Ips and were 
either dead or dying. 
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Another area, located in north- 
western Wisconsin about 10 miles 
east of Solon Springs in Douglas 
County, where a noncommercial 
thinning was conducted was exam- 
ined in 1955. This stand of 42-year- 
old jack pine was stagnated and in 
need of release. The trees were 
menerally taller and of larger diam- 
eter than those of the study area in 
the central part of Wisconsin; 
however, only a few sticks of com- 
mercial pulpwood would be ob- 
tained from the entire stand. An 
evaluation of the bark beetle infes- 
tation in this area—based upon 10 
samples each consisting of 5 stand- 
ing and 5 felled trees—revealed an 
average of over 4 out of 5 felled 
trees quite heavily infested. One 
standing tree was attacked but the 
attack was not successful. 


Adult Flight Period 


The most common bark beetles 
encountered were Ips grandicollis 
Eichh., J. chagnoni Sw., and I. pint 
Say. A few specimens of Orthoto- 
micus caelatus Eichh. were collected 
from a jack pine sapling. During 
1954, the first peak of adult move- 
ment occurred about July 1. A 
steady decrease for three subse- 
quent weeks was followed by a sec- 
ond flight peak around August 7. 
Low counts were common from that 
date to the end of the season. The 
number of bark beetles collected in 
the unthinned strip declined at 
about the same rate as in the 
thinned area. After July 1, the 
adult counts in the unthinned area 
remained at zero throughout the 
remainder of the season. In econ- 
trast, the presence of the few adults 
in the thinned area suggests that 
the slash from the thinnings either 
had an attractive influence on the 
bark beetles, drawing them from 
adjacent areas, or that it produced 
them by providing a breeding site. 

The dates of the high and low 
periods of adult bark beetle activ- 
ity coincided fairly well with those 
obtained by Barrett (7) during 
studies of stored pulpwood. How- 
ever, it is believed that the spring 
emergence flight was either delayed 
until about July 1 by the unseason- 
able weather, or more probably, 
that trap boards were placed too 


late (June 10) to give an indica- 
tion of the spring flight and that 
the bark beetles had completed one 
complete generation. 


Evaluation of Associated 
Weather Conditions 


Bark beetle activity is, like that 
of all other insects, dependent 
upon the climatic phenomena. Of 
particular importance are tempera- 
ture and precipitation and their 
influence on the distribution, num- 
bers of generations per year, extent 
of brood survival, population of 
natural enemies, and the effective- 
ness of disease (5). Because of the 
importance of climate in the build- 
up of bark beetle populations, an 
analysis of temperature and pre- 
cipitation records over a period of 
10 years preceding the thinning 
study was made. Temperature and 
precipitation information was ob- 
tained from ‘‘Climatological Data 
of the United States—Wisconsin 
Section,’’ employing the data from 
the Wisconsin Rapids Station. AI- 
though the rainfall and tempera- 
ture variations at this reporting 
station probably differ from those 
at the site of the experiment, the 
proportionate changes in one area 
would provide a fair indication of 
weather conditions and variations 
in the latter, 14 miles distant. 


The two years (1952-1953) pre- 
ceding the initiation of this study 
were comparatively dry with tem- 
peratures slightly above normal. 
This was particularly true for the 
spring and summer months of 1953 
when drought conditions prevailed. 
These circumstances suggest that 
1954 might be considered a danger- 
ous season in which to conduct a 
thinning of a noncommercial na- 
ture since the bark beetles had two 
years of dry weather to increase 
their numbers. However, wet and 
eold conditions prevailed during 
the spring and summer of 1954— 
especially during the spring when 
the bark beetles become active after 
overwintering. This cold and wet 
spring may have exerted an influ- 
ence and, with other factors, may 
account for the unexpected low 
numbers of beetles trapped on the 
boards that year and the light at- 
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tack in the slash. 

In contrast, 1955 was a very hot 
year with serious drought condi- 
tions common during the latter 
part of the summer throughout 
much of the area. Although pre- 
cipitation was slightly above nor- 
mal during the spring months, tem- 
peratures averaged over 5 degrees 
above normal. The summer months 
produced conditions expected to fa- 
vor the rapid development and in- 
crease of the bark beetles. In addi- 
tion to the ideal climatic condi- 
tions, great quantities of favorable 
breeding site were present in the 
form of slash. Despite such favor- 
able conditions, losses to the resid- 
ual stands were low. It should be 
pointed out that fresh slash was be- 
ing made available, and this may 
have been an important factor. 


Conclusions 


Although slash serves as a breeu- 
ing site for the potentially injuri- 
ous species of bark beetles, no eco- 
nomic loss could be attributed to 
them in the residual stand follow- 
ing the thinning of natural stands 
and plantations. The losses revealed 
in this study differed slightly from 
those reported by Stoeckeler in 
19497 who found that July power 
saw thinning resulted in an aver- 
age loss of 1.36 percent as com- 
pared to 0.75 percent in the cheek. 
Although he found the smaller 
diameter classes more frequently 
infested, no well-defined preference 
of bark beetles for any particular 
diameter or crown class was noted 
in the current study. It is postu- 
lated that the suecess or failure of 
thinnings of a noncommercial na- 
ture could hinge to a great extent 
on the conditions of temperature 
and rainfall during a period of 
years preceding, during, and fol- 
lowing thinning operations. 

Company foresters consider me- 
chanical thinning of jack pine 
stands nearing or at the point of 
stagnation economically feasible by 
the use of gasoline powered circu- 
lar saws mounted on wheels and 
the smaller, shoulder-slung ‘‘ Brush- 
masters,’’ or similar equipment 
(4). 
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Summary 


Experimental, noncommercial 
thinnings were conducted in stag- 
nant jack pine stands on the sand 
plains of central Wisconsin to de- 
termine whether bark beetle popu- 
lations would increase to danger- 
ous levels in the slash and then at- 
tack the residual stand. A 30 per- 
cent thinning was made in a 16- 
year old plantation in 1954, and 
50 percent cut conducted in a 28- 
year old natural stand in 1955. 

Peaks of bark beetle activity in 
1954 were found to be July 1 and 
August 7, by means of trap boards 
examined at weekly intervals. A 
damage appraisal of the plantation 
a year after the thinning showed 
the loss to the residual stand to be 
0.05 percent, which coincided with 


that in the control plot. Attack of 
the slash was negligible. 

A maximum of 60 percent of the 
slash in the natural stand was at- 
tacked, although only 21 percent 
of the total available slash at the 
end of the season had been infested. 
The residual stand suffered a loss 
of 1.5 percent; the loss in the con- 
trol area averaged 5 percent. Un- 
der circumstances of this experi- 
ment, thinning did not result in 
any economic loss to the natural 
residual stands. The greater loss 
suffered in the control plot may be 
attributed to the removal of a large 
portion of the suppressed and dam- 
aged trees from the test plot. 

An analysis of the weather rec- 
ords for a 10-year period indicated 
that temperature and _ rainfall 
might have an important role in 
determining insect populations and 
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the resultant threat to stands left 
after thinning. 
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Every Seedling from Selected Seed’ 


The author describes in the following article the practical and large 


scale efforts of his company to attain improved quality in future tim- 
ber stands through the application of tree improvement measures. 


THE LARGEST planting of trees from 
selected seed in this country was 
made during the past 1956-57 
planting season when West Vir- 
ginia Pulp and Paper Company 
planted 11 million loblolly and 
slash pine seedlings on its timber- 
lands in South Carolina and Geor- 
gia—all produced by seed from 
selected trees. The collection of 
seed only from trees of good form 
and growth is the first important 
step in a program to improve the 
genetic and physiologic quality of 
planting stock. Further than this, 
the company’s program also in- 
eludes careful extraction and grad- 
ing of seed according to size, the es- 
tablishment of a 20 million seed- 
ling capacity company nursery, 
development of a seed orchard of 
superior clones, and breeding for 
special characteristies. 


Seed Collection 


Most of the seed for this past 
season’s planting obtained 
from seed collection areas* in 
plus stands. Seed collection areas 
are developed by cutting all but 
the best trees in the best stands 
available. In the third and fourth 
growing seasons after the cut a 
bumper crop of cones is borne as a 
result of the release from close 
competition. Seed harvested from 
these trees is above average in ge- 
netic quality because the maternal 


‘Adapted from a paper presented at 
the Southern Forest Tree Improvement 
Conferenee, January 9, 1957. 

“A 20,000 acre experimental forest near 
Georgetown, S. C. 

‘Easley, L. T. Loblolly pine seed pro 
duetion areas. Jour. Forestry 52:672 
673 1954. 


parents are all above average and a 
great majority of the pollination is 
probably from trees in this superior 
stand. Because a poor cone crop 
was expected in 1956, it was neces- 
sary to collect a two-vear seed sup- 
ply in the fall of 1955. Seed col- 


Fig. 1.—Portion of a loblolly pine seed 
collection area, developed by cutting all 
but the best trees in the best stand avail 
able. 
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lection areas scheduled for cutting 
at that time could not supply all of 
this, so some cones were collected 
from seed trees in reproduction 
stands—but only selected 
trees. The seedlings were grown at 
the South Carolina State Nursery. 

Collection of slash and loblolly 
pine seed only from selected trees 
is now the established policy of the 
West Virginia Pulp and Paper 
Company. The principle has also 
been extended to Atlantic white- 
cedar where seed collection areas 
produce the same benefits as in 
pine: desirable parentage, abun- 
dant and large cones, and large 
seed of high viability. In the fu- 
ture, pond pine and cypress seed 
will also be produced in seed col- 
lection areas. 


Extraction and Grading of Seed 


The first major step in the prac- 
tical application of forest genetics 
has been accomplished by collect- 
ing seed only from selected trees. 
It would be wasteful to lose the 
value of this step through mediocre 
nursery practice, and the even 
ereater value of seed from orchards 
in vears to come will make it even 
more imperative to get as many 
plantable seedlings as possible from 
every bushel of cones. 

It has been demonstrated that 
the harvesting of well ripened 
cones and careful extraction can 
produce twice the vield of seed per 
bushel of cones commonly obtained, 
and at no extra cost. Viability of 
seed from collection areas has been 
found to be about 50 percent above 
average. Thus, application of pres- 
ent knowledge can yield three times 
the number of plantable seedlings 
per bushel of cones obtained under 
common practices. 

Light sowing in the nursery 
should result in few culls. The seed 
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resource can probably be stretched 
even further by dividing the seed 
into several sizes. Small seeds pro- 
duce seedlings which cannot com- 
pete in the nursery bed with the 
larger seedlings from large seed, 
but in all other respects the small 
ones are just as good. By sorting 
seed into several sizes and planting 
each separately, a larger propor- 
tion of the seed should produce 
plantable seedlings. 

Recently one lot of loblolly pine 
seed was divided into three sizes on 
a Crippen 3-sereen seed cleaner. 
The small numbered 23,600 
per pound, medium seed 19,300 per 
pound, large seed 16,300 per pound. 
Of the total number of seeds, 29 
pereent were small, 55 percent me- 
dium, and 16 percent large. The 
optimum breakdown is not known 
and wili have to be determined by 
experiment. The number of seed 
per pound and sereen sizes used to 
get this breakdown will vary from 
year to year with the quality of the 
seed crop. These figures are cited 
only as an example of the type of 
size breakdown that can be ob- 
tained. 


seed 


Orchards of Superior Clones 

Selection of for genetic 
quality is a big step forward in for- 
est management. However, there 
are all degrees of selection of trees 
Much more rigid selee- 


seed 


and seed. 


tion than that applied in seed col- 
lection areas is possible, so we have 
really only taken the first step in 
tree improvement. The next step 
is to produce seed from orchards 
of rigidly selected clones. To this 
end the process of selecting and 
testing superior trees has begun at 
Westvaco and techniques of vege- 
tative propagation are being 
studied. With the assistance of the 
North Carolina State College Tree 
Improvement Project, selections of 
clones to be used in seed orchards 
are now being made. 


Breeding for Specific Qualities 

Even seed orchards of rigidly se- 
lected clones are only an interme- 
diate application of genetics in for- 
estry. A further application, per- 
haps the ultimate, is breeding for 
specific characteristics of wood 
structure, site adaptability, and re- 
sistance to insects and 
This objective has been pursued in 
a limited program of controled pol- 
lination at Westvaco since Febru- 
ary 1954. Several hybrids within 
species and between species are 
now one year old in the nursery. 
The characteristics of one cross are 
distinet to report. Slash 
pollen on longleaf strobili produced 
24 seedlings of which 15 have stems 
from 1 inch to 4 inches long the 
first year. The other nine are still 
in the Most needles 


disease. 


enough 


grass stage. 
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are as long as longleaf but are more 
delicate than either slash or long- 
leaf. The most successful inter- 
species hybrid in terms of number 
of cones successfully pollinated 
and seedlings produced was loblolly 
pollen on pond pine. If this cross 
combines the site adaptability of 
pond pine and the growth and form 
of loblolly it may be ideal for plant- 
ing in the pocosin country of east- 
ern North Carolina. Of course the 
evaluation of the useful properties 
of these hybrids will take many 
years. This is all the more reason 
for beginning now. 


Results of Seed Selection 


How much genetic improvement 
can we expect from seed selection ? 
It will also take years to answer 


this question, but meanwhile one 
guide to an estimate is suggested. 
The deterioration of a stand follow- 
ing a high-grading cut is well 
known. The standards of selection 
used in West Virginia Pulp and 
Paper Company’s seed collection 
areas are such that the practice 
should be considerably more eu- 
genic than high-grading is dis- 
genic. By this means the pendulum 
of change in genetie quality which 
was swung to the poor side through 
years of high grading, can prob- 
ably be swung back more than half- 
way. 
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A Seed Key for Five 
Northeastern Birches 


In a recent study of forest repro- 
duction, a problem arose: how to 
distinguish among the nutlets or 
seeds of five birch species native to 
the Northeast. Available literature 
provided some information, but not 
in sufficient detail to permit easy 
identification ; so nutlets from the 
five birch species were collected 
and studied to determine what 
characteristics could best be used 
for identification purposes. The 
species are: 

Betula alleghaniensis 

Yellow birch 
Betula  lenta 

black) 


Britton— 


L. — Sweet birch 


Betula populifolia 


Betula alleghaniensis 


Notes 


Betula nigra L.—River birch 
Betula papyrifera Marsh—Paper 
birch 
Betula 
birch 
To assist other workers who may 
have an interest in identifying the 
of these northeastern birch 
species, nutlets of the five species 
studied are illustrated in Figure 1, 
and the following identification key 

has been prepared. 

1. Nutlet or seed oval in shape, 
wings broader than nutlet___. 2 
1. Nutlet or seed not oval in shape, 
wings narrower than nutlet. 3 
2. Wings and nutlet glabrous, 
nutlet than twice as 
long as wide, overall size of 
nutlet and ranges 


populifolia Marsh—Gray 


seed 


less 


wings 


Betula papyrifera 


Betula nigra 
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from 1144214 mm to 
mm . Gray birch 
Nutlet finely pubescent to- 
wards apex near base of 
stigmas, wings glabrous, 
nutlet almost always twice 
as long as it is wide, overall 
size of nutlet and wings 
ranges from 2315 mm to 
214414 mm_ Paper birch 
Nutlet ovate in shape, both 
wings and nutlet densely pubes- 
cent, overall size of wings and 
nutlet ranges from 4X6 mm to 
41447 mm River birch 
Nutlet obovate in shape, wings 
and nutlet glabrous or sparsely 
ciliate 
4. Wings and nutlet both 
sparsely ciliate towards apex 


Betula lenta 


Fig. 1.—Nutlets of the five native 
birch species found commonly in the 
northeastern United States. 

Photos by R. L. Coffin. 
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near base of stigmas, overall 

size of wings and nutlet 

ranges from 21424 mm to 

4415 mm Yellow birch 

Wings glabrous, nutlet 

sparsely ciliate towards apex 

near base of stigmas, overall 

size of nutlet and wings 

ranges from 2X3 mm to 

3444 mm Sweet birch 

This key has been used success- 

fully for distinguishing the seeds 

of the different northeastern birch 
species, 

FRANK E. CUNNINGHAM 

Northeastern Forest Experiment 

Station, Forest Service, 

U. S. Department of Agriculture, 

Williamstown, Mass. 
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Wood Rats Damage Young 
Douglas-Fir 

During the past two years oe- 
casional reports have reached the 
School of Forestry of gnawed and 
girdled Douglas-fir, principally in 
the 15 to 30 year age class. Re- 
ports thus far indicate’ that 


Douglas-fir is the principal victim 
although scattered white fir (Abies 
grandis) have been reported dam- 


aged. Poreupines were suspected, 
although this animal is not numer- 
ous in northwestern Oregon. 
During the summer of 1956, a 
combined thinning, pruning, and 
hardwood girdling project was 
started in such a stand on the 
School’s MeDonald Forest, near 
Corvallis. Dominant trees in this 
stand averaged 22 years of age and 
40-45 feet in height. Numerous 
stick and twig nests of the dusky- 
footed wood rat (Neotoma fuscipes) 
were observed in the stand before 
work was started. Some of these 
nests were on the ground—others 
in the trees. These nests varied 
from three to five feet in diameter 


Errata 


In the article “Homemade 
Dendrometers” by Franklin G. 
Liming in the August issue 
(Vol. 55, No. 8, 1957) Figure 1 
on page 575 and Figure 5 on 
page 577 were printed upside 
down. 


and from three to four or more 
feet in height and were noted 
where the tree stands were most 
dense. 

The rats are light brown, with 
a body length of 714 to 9 inches 
and a sparsely haired tail averag- 
ing 614 to 814 inches. Damage is 
not readily apparent from the 
ground before the trees are felled. 

On a \4-acre plot a count was 
made of trees 2 inches d.b.h. and 
over, before and after thinning. 
There were 360 trees, ranging 
from 2 to 11 inches d.b.h., and 
mostly in the 3 to 7 inch classes 
prior to thinning. Trees removed 
in this first thinning numbered 136. 
Of this number, 43.3 percent had 
been either partially or completely 
girdled by rats. The rat-girdled 
trees included a number of domi- 
nants originally marked to leave 
before the crown canopy was 
opened and damage revealed. 

No diameter or crown class 
group was noted as being especially 
vulnerable, but the damage was 
largely confined to the upper third 
of the tree boles where the bark was 
most tender. Numerous _ side 
branches were also gnawed or com- 
pletely girdled. Bark was gnawed 
to the sapwood and toothmarks 
were often evident. The removed 
bark, finely shredded, was found in 
or near the center of the nests, 
providing a warm inner nest of 
high insulation material. No bark 
fragments have thus far been 


found in a stomach content analysis 
of captured rats. 

Extensive strip surveys, made 
during the past winter (1956-57) 
indicate that, in this age class of 
Douglas-fir, 120 acres on the Me- 
Donald Forest and 600 acres on the 
adjoining Adair Tract, are simi- 
larly affected, particularly where 
the trees are close enough together 
to enable the rats to jump from 
one tree crown to another. There 
has, thus far, been no evidence of 
rat damage in stands of low den- 
sity. 

An ice storm in late February 
1957, has also revealed that many 
of the tops broken out of trees in 
this same age class had been pre- 
viously weakened by older gnaw- 
ings of the rat, resulting in dead 
wood at the point of injury. 

Control studies made by Don 
Dickey, a rodent control specialist 
in Eugene, Oregon, have indicated 
that poisoning by thallium- 
treated grain and walnut meats is 
most effective. The bait is spread 
around the ground nests and _ be- 
neath the trees in which nests are 
found. Since complete coverage of 
affected areas is necessary to locate 
the nests, control costs are rela- 
tively high—$3.00 per acre— 
which includes survey, marking of 
nests, preparation and spreading 
of bait. 

Acknowledgment is made to our 
forest student summer crew, to the 
staff and students of the Depart- 
ment of Fish and Game, and to the 
Don Dickey Rodent Control Com- 
pany for their cooperation in the 
investigation and determination of 
effective measures of controlling 
this latest menace to young 
Douglas-fir stands. 


Harry I. 

Forest manager, School of 
Forestry, Oregon State College, 
Corvallis 
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A Safer Method of Directional Felling Control With 
The Chain Saw 


Since the advent of the chain saw 
various attempts to improve meth- 
ods of directional felling have been 
made. Though still in use, the 
sledge and wedges are dangerous 
both to the chain and to the oper- 
ator, and are a nuisance to carry 
around and keep track of; a hy- 
draulie wedge developed on the 
West Coast is too heavy, too costly, 
and has too little lift for use in 
eastern and southern timber, and 
other devices have not caught on 
because of bulk or inconvenience. 
Still, directional control of felling 
remains a real safety and economic 
bottleneck on many operations. 

Experiments with a common 
truck jack and later with a ‘‘house 
jack’’ have demonstrated that these 
simple tools have a real value in 
the field. Though a truck jack of 
compact design can be used, the 
most efficient and economical unit 
tried is the ‘11% ineh by 6 inch’’ 
screw jack with a 12-ton capacity. 
Although it can be used without 
modification, slight changes im- 


prove its convenience and effi- 
ciency. To make these modifica- 
tions, one side of the bell-shaped 
base is sawed off in the same ver- 


tical plane as the edge of the jack 
cap, and a plate is welded on to 
reinforce this side and make it pos- 
sible to set the jack flush to a ver- 
tical face. A similar plate is welded 
across the open bottom, and 
‘‘beads’’ are drawn with welding 
rod to form a non-slip base. Care 
must be used in welding malleable 
cast iron. 

In use, the tree is undereut in 
the conventional manner and the 
felling cut is started; then a step 
for the jack pine is made. A eut 
about 3 inches deep is made as close 
to the ground as possible, with a 
similar cut about 10 inches above 
and parallel to it, and this block 
is sawed out by boring with the 
end of the chain saw. This entire 
operation takes less than a minute. 
The jack is set into the step so 
made, a strain is taken on the jack, 
the saw is re-inserted, and the fell- 
ing cut completed. With the fell- 
ing cut completed and the saw in 
a safe place, the tree can then be 
jacked over without shock or vibra- 
tion. 

During the entire operation there 
is no metal in the kerf ‘‘following’’ 
the chain, and the risk of hitting 


JOURNAL OF FORESTRY 


the jack is negligible. If it is hit, 
the chain strikes only the flat sur- 
face of the base, not the corner of 
a wedge, and minimum damage can 
occur to the chain or the operator. 
The lack of shock or jar is especial- 
ly important in the case of snags 
or trees with ‘‘ widow makers,’’ and 
the tree is under ‘‘micrometer’’ 
control at all times. 

White oaks up to 24 inches d.b.h. 
and white pine nearly 30 inches 
d.b.h. and 90 feet high have been 
felled against the lean with the 12- 
ton screw jack, and smaller hard- 
woods and hemlocks up to 20 inches 
have been controlled with a 4.5 ton 
truck jack. The larger jack is ad- 
vised, however, since in felling 
against the lean not only weight 
but a tremendous mechanical ad- 
vantage must be overcome. The 
serew jack is cheaper, lighter, and 
simpler than a comparable hydrau- 
lie jack, costing approximately 
$6.00 for the 12-ton jack before 
modification. In felling pine it is 
necessary to use a plate on top of 
the jack to distribute the pressure 
over the softwood, but this is not 
needed on hardwoods. The jack 
with plate and handle weighs 16 
pounds compared to the 17 pounds 
of a sledge and three wedges need- 
ed to do the same job, 

EpGar P. WYMAN 

Assistant professor of forestry, 

College of Agriculture, 
University of Connecticut 


Fig. 1.—Four and one-half ton automobile jack with ratchet. Fig. 2.—Twelve ton 1% x 6 inch Simplex serew jack. Cost $6. 


Approximate price: $11. 


: | 


NOVEMBER 1957 


Replacement of Chestnut in the Great Smoky Mountains 
of Tennessee and North Carolina 


Prior to 1904, when the chestnut 


blight (Endothia parasitica) was 
discovered in New York, the 
American — chestnut (Castanea 


dentata (Marsh.) Borkh.) ranged 
from New England to Georgia, but 
reached greatest abundance and 
form in the Great Smoky 
Mountains of Tennessee and North 
Carolina. Being far from the center 
of spread, chestnuts in the mesic 
southern Appalachian forests were 
among the last to be attacked by 
the blight. 

To determine what tree species 
are replacing chestnut in this pre- 
uninvestigated region, a 
study was made of 2,569 openings 
in the forest canopy created by the 
death of the trees in 79 stands in 


best 


viously 


which chestnut had been a com- 
ponent. 
A total of 5.046 trees of 51 


found. As Table 1 
shows, Quercus comprised at least 
41 percent of all replacements and 
abundant 
In some stands, especially the 


species was 


was the most venus. 

mesic cove types, the replacements 
usually included Tsuga canadensis, 
and often Liriodendron tulipifera, 


fraseri Walt., Halesia 


Diameter Growth of Post 
Oak Best in Sparse Stands’ 


The diameter growth of individ- 
ual post oaks (Quercus stellata) in 
Robertson County, Texas, was stim- 


ulated when most of the stand 


"Based on research conducted at A & 
M College of Texas, College Station, 
Texas, in connection with requirements 
for the Ph. D. degree. 


TABLE 1.—GroWTH OF Post OAK 
Jasal area per 


acre of residual stand 


(Sq. ft.) 
65 (check ) 
39 
26 


13 


FOLLOWING 


TABLE 1.—SPECIES REPLACING CHESTNUT 
IN GREAT SMOKY MOUNTAINS 


Proportion 
of all 
Species replacements 


(Percent ) 


Quercus prinus 17 
Quercus rubra Iu. 16 
Acer rubrum L. 13 
Tsuga canadensis (1..) Carr. 6 


Halesia carolina var. 
monticola Rehd. 

Oxrydendrum arboreum (L.) DC. 

Robina pseudoacacia L. 

Quercus coccinea Muenchh. 

Liriodendron tulipifera L. 

Betula lenta 

Quercus alba 

Fagus grandifolia Ehrh. 

Cornus florida 1. 

Pinus rigida Mill. 

Quercus velutina Lam. 

All others 


monticola, Tilia 
Vent., and Acer 
saccharum Marsh. On the dry 
and ridges chestnut is 
usually being replaced by species 
much more xeric than these. 
Even before the chestnuts were 
dead, their canopy space began to 
be filled by expansion of adjacent 
codominants. Trees that had been 
suppressed generally took 9 to 15 


carolina var. 
heterophylla 


slopes 


was removed to favor forage pro- 
duction. 

Stands in the oak type 
averaging 65 square feet of basal 
area per acre were compared with 


post 


stands whose density had been 
reduced to 39, 26, and 13 square 
feet per acre. Trees left were 


sound, well-formed, dominant post 
oaks, averaging 6.8 inches d.b-.h. 
and ranging from 5 to 10 inches. 


VARYING DEGREES OF THINNING 
Average annual d.b.h. growth 
of wood, excluding bark 


(Inch) 
0.07 
.07 
14 


847 


years to reach maximum yearly 
growth following release. Increased 
annual growth began in approxi- 
mately 1925-26, indicating the ar- 
rival date of the fungus in the 
Great Smokies. 

No indication was found that 
chestnut will ‘‘recover,’’ and for- 
est management in areas which 
once contained chestnut should be 
so predicated. 

The results of this study are in 
general agreement with those ob- 
tained in New England, Penn- 
sylvania, and elsewhere in North 
Carolina. The taxa most commonly 
occurring in the former oak-chest- 
nut association were Castanea 
dentata, Quercus prinus, Q. rubra, 
(). alba, Q. coccinea, Acer rubrum, 
and Carya spp. Carya was of minor 
importance in the forests of the 
Great Smoky Mountains. Because 
chestnut is being replaced by vari- 
ous species of oak, mainly Quercus 
prinus and Q. rubra, it is believed 
that the former oak-chestnut forest 
association will eventually develop 
into an oak-association complex. 

FRANK W. Woops! 
Royau E. SHANKs* 
‘Southern Forest Experiment Station, 


Forest Service, U. S. Department of 
Agriculture. 


"Botany Department, University of 
Tennessee. 
Other trees were deadened with 


chemicals applied in frills or as 
basal sprays. 

The annual growth in diameter 
of wood (exeluding bark) during 
the two years following the thin- 
ning is shown in Table 1, which is 
based on increment cores from 80 
trees in each density class. 

The negative correlation between 
residual density and d.b.h. growth 
was highly significant. It indicates 
that in this dry area, where growth 
is slow at best, the trees were able 
to benefit from thinning to excep- 
tionally sparse densities. 

T. Kosnt 

Southern Forest Experiment Sta- 
tion, Forest Service, U. S. Depart- 
ment of Agriculture 


Zz 
) 
4 


848 


Wyman’s School of the 
Woods 

Editor’s note—The following 
account of a little-known develop- 
ment in early forestry education 
in America was made available by 
Helmuth Bay and Richard R. 
Fenska. 


Wyman’s School of the Woods 
was founded by Thomas B. Wyman 
in 1909, at Munising, Michigan, 
incorporated in 1911, and operated 
as a private forestry school until 
1917, when it was discontinued 
due to the effect of the Second 
World War. The students all en- 
listed in the 20th U. S. Army 
Engineers for overseas duty in 
France. 

After graduating from the Bilt- 
more Forest School in North Caro- 
lina in 1909, Wyman became for- 
ester for the Cleveland Cliffs Iron 
Company which had _ extensive 
timber holdings in the Upper 
Peninsula of Michigan. His work 
consisted mainly of marking out 
their holdings on the ground and 
obtaining estimates of the stands 
by volume and species. 

When he took over his duties he 
soon found that he would need the 
assistance of estimating and sur- 
veying crews. Inasmuch as young 
trained foresters were difficult to 
obtain, he decided to train his own 
and thus was born Wyman’s 
School of the Woods. Munising 
with its surrounding forests and 
woodusing industries offered spe- 
cial advantages for a school of this 
kind. 

The course was two years in 
duration. Six months were spent 
indoors, six months in the field, 
then another six months in the 
school rooms, and the final six in 
the woods. The subjects taught 
were all forestry, principally den- 
drology, surveying, mensuration, 
forest history, and management. 
Field work ineluded the actual 
running of section lines and set- 
ting corners, stem analysis, estimat- 
ing timber by various methods, and 
collecting tree seeds. The tuition 
was $100 per year. 

Wyman himself taught a number 
of courses while the remainder 
were handled by Walter W. Glea- 


son, a graduate of Yale (1908) 
who was also county surveyor of 
Alger County, Michigan. 

On February 25, 1916, Richard 
R. Fenska, a graduate of the Yale 
School of Forestry, took charge of 
both the field and the classroom 
work, with some assistance from 
Wyman in the _ class sessions. 
Fenska remained with the school 
until the end, when on September 
11, 1917, he left to join the for- 
estry faculty of the University of 
Montana. 

The school had no buildings of 
its own. Classes were held in 
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several rooms of the Munising 
High School, as well as in office 
buildings of the Munising Lumber 
Company. The last group of stu- 
dents built their own log cabins on 
the shore of Perch Lake, two miles 
south of Munising. These served as 
their individual headquarters while 
on field work. 

A complete record of the stu- 
dents enrolled at this school is not 
available. During the winter of 
1913-1914 there were 26 students. 
The last class (1917) contained 21 
men. 
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Occupations of Penn State 
Forestry Graduates 


An analysis has been made of 
the employment in 1957 of alumni 
of the School of Forestry, The 
Pennsylvania State University. 
This analysis is based upon the in- 
formation that was collected for 
the publication, Forestry Educa- 
tion in Pennsylvania, edited by 
Henry Clepper, which was pub- 
lished as part of the 50th an- 
niversary celebration of the School 
of Forestry, held at University 
Park, May 27-28, 1957. 

Some 1,990 men _ had _ been 
eraduated from the School of For- 
estry from 1906 through 1956, in- 
cluding 243 from the old State 
Forest School at Mont Alto. Of 
these, accurate returns on current 
employment were received from 
1,265. 

Information on _ these 1,265 
eraduates has been assembled in 
Table 1 under three major sub- 
divisions: (1) Graduates employed 
in forestry; (2) Graduates em- 
ployed in forestry-related fields; 
(3) Graduates employed in non- 
related fields. 

The table has been subdivided 
further into three periods in order 
to segregate the graduates of the 
past 10 years from those of the 
previous 10 years, during which 
considerable disturbance was ex- 
perienced in employment from the 


effects of World War II. This 


division has left graduates of the 
first 31 years as a third group that 
makes an interesting comparison 
with the more recent periods. The 
occupations considered were those 
reported at the time of the collee- 
tion of the data in the spring of 
1957, and not the jobs obtained 
immediately after graduation. 

Certainly, the most important 
fact brought out by this analysis 
is that 69 percent of the forestry 
graduates is currently in forestry 
occupations. In other words, the 
professional training given these 
men is being utilized in the state 
and nation where alumni are em- 
ployed as professional foresters. 
In addition, another 13 percent of 
the graduates is in forestry-related 
employment, making a total in 
forestry and forestry-related em- 
ployment of 82 percent. 

Only 19 percent of the graduates 
is employed in what may be called 
non-related employment. Even 
then it may be said that suecess 
in such professions as law, medi- 
cine, ministry, and activities such 
as scouting, are related to the 
biological and_ scientifie training 
given the forestry student. The 
same is true of men engaged in 
high school or other teaching that 
it not strictly related to forestry. 
In fact, it is encouraging to find 
that the broad general basis of 
professional forestry training has 
permitted the graduates to enter 
successfully into many enterprises 


| 
‘ 
i 
4 


NOVEMBER 1957 


TABLE 1.—THE OCCUPATIONAL DISTRIBUTION IN 


THE PENNSYLVANIA STATE UNIVERSITY 


Graduates of 
1906-1936 
(31 years ) 


Type of employment 


Number Percent 


Forestry 297 71 
Federal Government 98 23 
U. S. Forest Service 80 19 
Department of Interior 13 3 
Tennessee Valley Authority 5 1 
Foreign assignments 3 1 
State and City Government 77 18 
Pennsylvania Department of Forests and 
Waters, and Department of Highways 38 9 
Pennsylvania Game Commission 5 1 
Forestry and conservation departments 
of other states 30 7 
City forestry + 1 
2% 6 
Private-industry 96 23 
Pulp and paper 15 4 
Sawmill and lumber 18 4 
Other wood using industries 13 3 
Consulting and private forestry 44 11 


Publie utilities, water companies, and 


railroads 


Forestry-related 


Federal Government 33 8 
Soil Conservation Service 20 5 
Other, Department of Agriculture 1 0 
Other Federal 12 3 

Private-industry (engineering and 
construction) 17 4 


Farming 


Nonrelated 


Miscellaneous professions 4 1 

Edueation 13 3 

Business 43 10 

Polities 1 0 

Military 8 2 
420 


Total 


An explanation follows of the headings used in Table 1 
Forestry—employment which involves, in its beginning 
at least, the training required of a forester in either forest 
management or wood utilization. 


for which forestry 


U. S. Forest Service—all positions 
graduates are used. 
Department of the Interior—ineludes Bureau of Land 


Management, National Park Service, Bureau of Indian Af- 
fairs, and Geological Survey. 

Tennessee Valley Authority—forestry and land manage- 
ment. 

Foreign Assignments—foresters for the United Nations 
Food and Agriculture Organization, rubber plantation man- 
agers, U. S. Department of State. 

Pennsylvania Department Forests and Waters—all posi- 
tions for which forestry graduates are used. 

Pennsylvania Department Highways—highway foresters. 

Pennsylvania Game Commission—all positions for which 
forestry graduates are used. 

Forestry and conservation departments of other states—all 
positions for which forestry graduates are used. 

City forestry—all positions for which forestry graduates 
are used. 

Education research 


(forestry )—teaching, extension, per- 


sonnel, and graduate assistants in forestry. 
Pulp and paper—all forestry-trained personnel. 
Sawmill 


and lumber—all forestry-trained personnel. 


1957 oF GRADUATES OF THE SCHOOL OF FORESTRY, 


Graduates of 
1947-1956 
(10 years ) 


Graduates of 
1937-1946 
(10 years) Totals 


Number Percent 


Number Percent Number Percent 

226 64 354 72 877 69 
48 14 105 21 251 20 
3 10 89 18 206 16 
9 3 15 3 37 3 

2 1 1 8 1 

5 1 4 1 12 1 
55 15 83 17 215 17 
22 6 56 11 116 9 
5 1 4 1 14 1 
27 S 23 5 80 6 
] 0 5 1 
13 4 39 8 75 6 
105 30 123 25 324 25 
26 8 21 4 62 5 
15 4 26 5 59 4 
28 8 42 9 83 7 
32 9 29 6 105 8 


21 6 19 4 73 6 
7 5 6 1 45 3 
1 0 2 1 
3 1 13 3 28 2 

23 32 6 72 6 

9 


4 1 6 1 14 1 
10 3 6 1 29 2 
46 13 25 5 114 9 

0 0 1 
19 5 49 10 76 6 

352 493 1,265 

Summary Number Percent 

Graduates in forestry 877 69 
Graduates in forestry-related fields 154 13 
Graduates in nonrelated fields 234 18 
Total 26% 100 


Other wood-using industries—plywood and veneer, furni- 
ture manufacturing, wood preservation, private wood utiliza- 
tion research organizations. 

Consulting and private forestry—forestry consultants, 
foresters for coal, steel, or other industrial corporations not 
primarily wood-using, private nurserymen. 

Publie utilities, water companies, railroad—foresters and 
vegetation managers. 

Soil Conservation Service—all forestry-trained personnel. 

Other U. S. Department of Agriculture—positions not in 
U. S. Forest Service or Soil Conservation Service. 

Other federal—Weather Bureau, Patent Office, Map Serv- 
ice, Bureau of Ships, Civil Service Commission, U. 8. Navy 
(civilians), Department of Internal Revenue, biologists in 
military research. 

Engineering and construction—industrial engineers, 
sign engineers, construction contractors, and builders. 

Farming—farm operator and agriculture businesses. 

Miscellaneous professions—law, medicine, ministry, scout- 
ing. 

Other education 
administrators in education. 

Other business—businesses not involving the use of wood 
or its products, such as insurance and retail merchandising. 

Politics—elected oftice holders. 

Military—mostly career men 
graduates in advanced ROTC. 


de- 


high school, preparatory schools, general 


from World War II and 


849 
= 

a 6 1 4 1 5 1 15 1 

Fl 54 13 47 14 53 11 154 13 

a 69 16 79 22 86 17 234 18 : 
: 
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where the type of analytical think- The number 
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of foresters em- particularly in Pennsylvania where 


ing developed in a well-rounded — ployed in private industry amounts Christmas tree growing has become 
technical curriculum has been use- to 25 percent of the total gradu- an active and expanding industry. 


ful. ates. The balance maintained be- 

The analysis showed, as might tween the early graduates and the 
be expected, that the U. S. Forest graduates of the past 10 years in 
Service is the top employment this category is probably explained 
agency of forestry graduates, ac- by the shift of the older vraduates 
counting for 16 pereent of the from state and federal work into 
total. The Pennsylvania Depart- private employment. This has been 
ment of Forests and Waters and balanced by the increased direct 
the Pennsylvania Department of employment of 
Hlighways are, together, the second dustry in recent years; whereas, in 
largest emplover with 9 percent of — the early vears, very few graduates 
the total. It is interesting to note began their careers in private in- 


that the graduates of the 1937- dustry. 
1946 period, which was marked by 


have the lowest percentage in for- consulting and 


estry work; in particular, in the The number of 


In the private industry category, 
the disturbance of World War II, the largest number is employed in 


An increasing number of gradu- 
ates has been employed by the 
pulp and paper industry, sawmill 
and lumber companies, and other 
wood-using industries. Of the 
graduates of the last 10 years, 18 
percent is employed in these oe- 
cupational fields as compared to 11 


graduates in in- percent of the earlier graduates. 


This condition is no doubt due in 
large part to the establishment of 
a Department of Wood Utiliza- 
tion in the School of Forestry as 
well as to an increased apprecia- 
tion of the value of professionally 


private forestry. trained foresters by industry. 


forestry consult- 


Forest Service and in the Penn- ants in Pennsylvania and in the Wituiam C. BRAMBLE 
sylvania Department of Forests country as a whole has increased Acting director, School of Forestry, 


and Waters. markedly the 


A seventy-year-old loblolly pine stand on 
MeCrary’s Madison County farm is believed to be the oldest 


pine plantation in Alabama. According to members of the 


family, the trees were planted by W. W. McCrary some- 
time in the 1880's. 

The MeCrary plantation looks very much like a natural 
stand. Bob MeCrary, a resident of Deposit, still remembers 
when his father planted the trees. He says no effort was 
made to plant the trees in rows. Wild seedlings were trans- 
planted. 

Mr. MeCrary says his father originally established the 
plantation for use as a natural sheep shelter. The field 
used for this project was an eroded cornfield which had 
been allowed to grow up in broomsedge. For some reason 
the plantation never served its intended purpose. Instead, 
the trees were protected from fire and grazing and are to- 
day a magnificent memorial to this early tree planter. 

The original planting covers an area of 61% aeres. This 
is surrounded by a fringe of younger trees, averaging about 
15 years of age which developed from seed dropped by the 
older trees. 

Considering only the older trees, those planted by Mr. 
McCrary, the plantation averages 66 trees per acre. Saw- 
timber volume per acre runs 22,130 board feet. The average 
tree is 18 inches in diameter at breast height, has three 16- 
foot logs, and contains 336 board feet. The largest tree in 
the plantation is 31 inches in diameter and contains 1,265 
board feet. The trees are overmature; growth is very slow, 
and has been for the past 20 years. 

Frank H. Moses 

Tennessee Valley Authority, and 

A. J. Hyatr 

Alabama Department of Conservation 


Miss Luey 


past 10 years, The Pennsylvania State University 


kia. 1.—Interior of 70-year-old MeCrary loblolly pine planta- 
tion, Madison County, Alabama. 
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Logs and Trees 


Foresters, timber owners, and 
timber and log buyers have long 
been searching for a way to esti- 
mate accurately the amount of in- 
ternal defect contained in logs. The 
customary practice is to examine 
the tree or log for external indica- 
tors such as decayed sections, holes, 
malformed growths, and fruiting 
bodies of diseases known to infect 
trees. Then the examiner may ham- 
the tree with an ax or 
hatchet to see if the bole sounds 
hollow. Even with a great deal of 
experience, he cannot be sure of his 
decision. The timber growing and 
utilization industries could benefit 
greatly if some scientific method 


mer on 


were developed to locate and evalu- 
ate the extent of defects in trees 
and logs. 

A series of studies being carried 
on at the Ohio State University, 
funds pro- 


with cooperative-aid 


vided by the Central States Forest 
Experiment Station and the U. S. 


Radio-Isotopes—A Possible Means for Finding Defects in 


Forest Products Laboratory! is de- 
signed to find out if radio-isotopes 
can be used to locate internal rot- 
ten or hollow spots in a tree long 
before they become visible exter- 
nally. Briefly, the idea is to bom- 
bard a log or tree with gamma 
rays (somewhat similar to X-rays) 
and then count the number of rays 
that pass through by means of an 
instrument called a ‘‘scintillation 
spectrometer.’’ Various 
topes are being studied as a source 


radio-iso- 


of gamma rays. 

In one of the experiments, a solid 
log was passed in a direction par- 
allel to its diameter between the 
gamma ray source and the detector 
and measurements were made 

‘The work is being carried on under 
the guidance of O. Keith Hutchison, for 
ester at the Central States Station. Both 
the Station and the Laboratory sincerely 
appreciate the facilities and cooperation 
provided by R. P. Sullivan and W. E. 
Carey of the Department of Physics at 
The Ohio State University. 


Fig, 1.—The uniform curve on the left shows the regular penetration of rays through 
the sound log above it; the curve for the defective log on the right is broken and 


erratic. 


These logs were studied shortly after they were cut, before drying caused 


the end checking visible in the photograph. 


Photograph courtesy Ohio State University 
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through its cross section at 14-inch 
intervals. As the log moved into 
the gamma ray beam, the number 
of gamma rays counted gradually 
decreased until the middle part of 
the log was reached, and then they 
gradually increased as the other 
edge was approached (Fig. 1). 
When this experiment was repeated 
using a log with a known hollow 
space, the pattern became erratic 
because of the differences in the 
count rate caused by the hollow 
Similar experi- 
continued using 


spaces in the log. 
ments are being 
logs from various species of trees, 
in various stages of decay, with 
various moisture content, and of 
various shapes. 

Not all radio-isotopes are suitable 
If the ab- 


energy of 


or desirable for this use. 
sorption for a 
gamma rays is quite rapid, then 
the gamma rays do not effectively 
penetrate through the wood. If the 
vamma rays are too penetrating, 
then the presence of a defect in the 


given 


wood is not well resolved or clearly 
defined. 

In order to determine which ra- 
dio-isotopes might fulfill the re- 
quirements, the following proce- 
dure was undertaken. Twenty-four 
white pine boards 14”x 12”x 12” 
were piled one at a time between 
the radioactive source and the spec- 
trometer. As each additional board 
was added to the pile, more gamma 
rays were absorbed and fewer de- 
tected. In this way it was learned 


that tin 113, samarium 145, and 
cerium 144 each emitted gamma 


rays that were absorbed by the 
white pine boards at a rate which 
would be useful in examining trees 
for defects. 

Besides trying to find the most 
suitable gamma ray the 
authors also have compared the use 
of a geiger counter versus the sein- 
tillation counter. The scintillation 
counter has a number of advan- 
tages. For example, preliminary 
findings show that differences in 
specific gravity among species can 
be compensated for by adjusting 
the energy source. Such adjust- 
ments are possible with a seintilla- 
tion counter but not with a geiger 
counter. 


sources, 


| 
- 
a 
3 
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Preliminary studies of the effects 
of moisture content and trapped 
water in cavities have also been 
made. Water under certain rare 
conditions may prove troublesome. 

From the results of the experi- 
ments completed to date, the inves- 
tigators feel confident that stand- 
ing timber could be successfully 
analyzed using the principles de- 
scribed here, Assuming that a port- 
able unit can be built, a standing 
tree could be analyzed in a matter 
of minutes. By attaching some kind 
of automatic recorder to the detec- 
tor it should be possible to obtain 
a continuous and immediate mea- 
surement of gamma 
tion through 


ray penetra- 


a log or tree. 


Seven years’ observations in 
south Arkansas indicate that lob- 
lolly pine (Pinus taeda Li.) seed 
trees with dense crowns make fast- 
er diameter growth than those with 
less foliage, but that height growth 
and crown expansion tend to be in- 
dependent of crown density. 

The trees, 55 in number, were on 
two areas cut back to seed trees in 
1949. <All competing hardwoods 
larger than 31% inches in 4d.b.h. 
were deadened the same year. Most 
of the seed trees had about 0.05 
acre of growing space apiece, but 
18 had 0.08 acre. They ranged in 
diameter from 8 to 14 inehes. 
Crowns were classified visually, 
from the ground. Three classes 
were represented, though not equal- 
ly: dense, average, and sparse. 
When the study began, the means 
for d.b.h., height, and crown length 


This is merely a report of initial 
findings. A more complete and 
technical report is being prepared 
and should be available sometime 
this fall. Meanwhile, the authors 
are continuing to study the effects 
of solid knots, variations in mois- 
ture content, variations in specific 
gravity of wood, and various de- 
grees and conditions of decay upon 
the attenuation of gamma rays. The 
researchers are already satisfied 
that cavities can be detected. The 


problem now is to develop means 
of evaluating the results after scan- 
ning with a scintillation spectro- 
meter. The plan is to build a port- 
able scintillation spectrometer for 
field use. 


It is hoped that a port- 


Growth of Loblolly Pine Seed Trees in Relation 
to Crown Density 


and width did not vary from class 
to class (Table 1). 

Statistical analysis showed that 
diameter growth of trees with dense 
crowns was greater to a highly sig- 
nificant degree than that of trees 
with sparser foliage. No other dif- 
ferences were significant. 

Trees with dense crowns grew 
the equivalent of 6.4 inches in dia- 
meter per decade, while the ave- 
rage and sparse-crowned trees in- 
5.1 and 5.0 inches 


creased re- 
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able unit developed at The Oak 
Ridge National Laboratory can be 
modified and adapted to this use. 
By taking a portable unit to log 
decks and logging operations, a 
great deal of information could be 
obtained in a short time. 

Future work may eall for com- 
paring this means of non-destrue- 
tive testing with other means. 


WAYNE B. PARRISH, 
W. C. Myser, 
M. P. Poou? 


“Parrish and Myser are graduate stu- 
dent and assistant professor, respectively, 
in the Dept. of Zoology, and Pool is pro 
fessor of physies and astronomy at the 
Ohio State University, Columbus, Ohio 


spectively. All three average rates 


are considered excellent even under 
favorable rainfall conditions. How- 
ever, precipitation was below nor- 
mal in four out of the seven years. 
Shortages ranged from 3.15 to 
16.10 inches of rain per year, and 
commonly occurred Curing the 
growing season. Under the circum- 
stances, the diameter growth at- 
tained by the observed trees is re- 
markabie. 
CHARLES X GRANO 
Southern Forest Experiment 
Station, Forest Service, 
U.S. Department of Agriculture 


TABLE 1.—LOBLOLLY PINE SEED-TREE DEVELOPMENT BY CROWN DENSITY CLASS, 
1950-56 INCLUSIVE 


Crown 


Diameter Height Crown length Crown width 
density Original Annual Original Annual Original Annual Original Annual 
class size inerease size increase size increase size increase 

Dense 12.5 0.64 69 9 35 0.7 22 0.4 
Average 11.7 51 67 0 31 6 19 4 

9 6 18 


Sparse 11.8 50 69 


The Forest Is the Future 

By Jonathan Daniels. 66 pp. 

Illus. International Paper Co., 

New York. 1957. (No price.) 

Jonathan Daniels is the nation- 
ally known editor of The News and 
Observer of Raleigh, N. C. and the 
author of distinguished 
books dealing with the American 
scene. Invited by the International 
Paper Company to report on the 
pulp and paper industry in the 
South, he accepted, and this book- 
let is the happy result. 

In summary, he examines the 
economic and social developments 
that have had such a tremendous 
impact on the South by reason of 
the growth of the pulp and paper 
industry and the consequent expan- 
forestry. In passing, he 
pays gracious tribute to the late 
Charles H. Herty, the ardent scien- 
tist whose enthusiasm had so much 


several 


sion of 


influence on the birth of the in- 
dustry. 
Although International Paper 


Company is prominently and fre- 
quently cited, the booklet is by no 
means a blatant piece of publicity. 
Indeed, most of the other com- 
panies in the South are mentioned, 
Their contributions to the in- 
dustry’s expansion are discussed 
so interestingly that the reader 
cannot fail to comprehend the role 
that this industry has played over 
the past three decades against the 
backdrop of the great depression, 
the significant adjustments in agri- 
culture, and a renascent Southland. 

This great industry has brought 
new jobs, new schools, new homes, 
and, in short, new life to the South. 
Moreover, it has accelerated the 
practice of forestry as no other 
single factor has done. Interna- 
tional deserves commendation for 


too. 


making available to the public this 
fascinating account of what, why, 
and how it all happened. 

Mr. Daniels makes some exceed- 


Reviews 


ingly kind remarks about foresters. 
Not only do the industrial foresters 
come in for commendation, but the 
state and federal forestry agencies 
as well are given appropriate credit 
for their share in the expansion of 
the industry. This is as it should 
be, but a superficial reporter, which 
Mr. Daniels is not, could have over- 
looked, by accident or design, the 
not inconsiderable contributions of 
the public foresters. History may 
some day record that one of the 
happiest events in the annals of 
American business occurred when 
the forester and the paper maker 
teamed up to grow and utilize the 
‘‘oreen gold’’ of Dixie. 

Printed by offset lithography on 
quality paper and attractively il- 
lustrated, this handsome publica- 
tion is an interesting example of 
the typographer’s art. 

HeNRY CLEPPER 
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Tree Care 

By John M. Haller. 224 pp. 

Illus. Maemillan Co., New York. 

1957. $5.95. 

Written by an arborist for the 
homeowner and interested layman, 
this book covers the many facets of 
the science of arboriculture in a 
thorough nontechnical manner. 
Frequent explanation of terminol- 
ogy and the practices in arboricul- 
ture gives the reader a speaking 
acquaintance with the heretofore 
little explained science. Foresters 
will find many of their questions 
concerning this subject adequately 
explained. In a field of endeavor 
that regrettably attracted a dispro- 
portionate share of itinerant, poor- 
ly trained, and shady operators, 
information of the caliber present- 
ed in this book is a major contribu- 
tion to the education of an inter- 
ested but poorly informed public. 
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The six major phases of tree care 
—planting, pruning, cavity repair- 
ing, cabling and bracing, fertiliz- 
ing, and spraying—are treated in 
separate chapters. In additional 
chapters, tree structure and phys- 
iology, insects, diseases, and envi- 
ronmental damage are discussed. 
Separate chapters are devoted to 
answering common questions con- 
cerning tree care and sources of 
tools, equipment, and books. 

The opening chapter provides an 
explanation of the structure and 
functioning of part of the 
tree in an orderly manner. The 
translation of scientific data into 
popular proses requires both the 
technical and literary background 
which Mr. Haller possesses and ap- 
plies to this book. 


each 


The major phases of tree care 
are well treated and adequately 
covered. <A section entitled ‘* Ad- 
vice to Home Owners’’ points up 
particular considerations to be 
made before making major expen- 
ditures. 

For cavity repair, the author 
carries the explanation of the tech- 
niques involved to the limit and 
might well have resorted to more 
photographs to describe this phase. 

In both the chapter on fertiliz- 
ing and on spraying, the introdue- 
tory remarks are particularly in- 
formative to the homeowner. As 
each of these operations may re- 
quire a large expenditure of money 


with no immediate apparent. re- 
sults, the subject deserves this full 
explanation. 


Photographs are used to show 
contrasting views of good and poor 
workmanship, proper and improper 
appliances, and techniques of the 
trade. Typical tree forms, flowers, 
and features of structure are in- 
cluded in the collection of excellent 
photographs. However, the effee- 
tiveness of the photographs would 
have been greater had the photo 
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pages been located adjoining the 
text being illustrated rather than 
in a mixed assortment. 

By treating insects, diseases, and 
environmental damage in succes- 
sive chapters the author serves no- 
tice that the care of trees is not 
confined to the control of a single 
condition and may well involve a 
complex and involved situation for 
both the tree and the arborist. 

The technique of using glue at 
a dilution of 1 ounce to 100 gal- 
lons of water appears to be incor- 
rect; and the use of this sticker 
‘actually 
stick down some of the smaller in- 
sects’’ is not an effective method 
in view of the wide selection of 
miticides now available to arbor- 
ists and homeowners. 

The mention of a list of all-pur- 
pose trees will undoubtedly invoke 
heated discussions among arborists 
despite the subsequent modifica- 
tions of this rather general list of 
trees. There is now being grown a 


in a stronger solution to 


wider selection of trees than those 

listed and the reader would be wise 

to consult other works before set- 

tling on a species to plant. Con- 

sulting a reputable local arborist 

would be an ideal method to use 
in the selection. 

C. A. Youna, JR. 

City forester, 

Baltimore, Md. 
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The Climate Near the Ground 


Second printing, revised, of the 
second German edition of Das 
Klima der bodennahen Luft- 
schicht by Prof. Dr. Rudolf 
(ieiger, translated by Milroy N. 
Stewart and others. 494 pp. Tllus. 
Bibliography. Harvard Univer- 
sity Press, Cambridge. 1957. $6. 
European microclimatology in 
1950 receives detailed and well- 
organized coverage. Findings from 
hundreds of studies, many by the 
author, are presented in a detailed 
breakdown permitting broad sub- 
ject coverage within a single text. 
Microclimatie factors that affect 
plant and forest stands are given 
greatest attention. 


The German second edition 
(1941) was translated following 
World War II. About the time 
translation was completed, Dr. 
Geiger was located and it was 
learned that a German third edi- 
tion was ready for publication. In- 
formed of the translation, Dr. 
Geiger consented to supply addi- 
tional material that would make 
the translation the equivalent of 
the German third edition (1950). 
In this second printing of the re- 
vised translation, Dr. Geiger has 
made minor corrections and has 
added an_ extensive up-to-date 
bibliography for each chapter in- 
eluding some 500 recent books and 
papers, many of which are in Eng- 
lish. The text uses material from a 
similar number of earlier works, 
which are also listed for each 
chapter. 

The author has long been one of 
the foremost researchers in the 
field of microclimatology. He has 
been closely associated with for- 
esters as director of the Meteoro- 
logical Institute of the Forestry 
College at the University of 
Munich. 

Survival of living things de- 
pends greatly on the climatic ex- 
tremes to which they are subjected. 
No one is more aware of this than 
the forester responsible for refor- 
esting cutover lands. Particularly 
enlightening to him will be the dis- 
cussion of temperature in the soil, 
at the surface, and in the air as 
summarized by the author from 
many careful studies. Likewise, the 
forester who is concerned with 
phenological variations, or who 
may attempt to distinguish be- 
tween genetic trait differences and 
effects of variation in microclimate, 
will benefit from the many chapters 
concerned with effects of topog- 
raphy and cover on microclimate. 

Fire control personnel will be 
interested in the discussion of 
slope winds and in the chapter on 
validity of individual observation 
stations. Watershed managers will 
be interested in the microclimatic 
aspects of snoweover and ponds, 
and in studies of evaporation, tran- 

spiration, and variation in rainfall. 
Forest managers will be interested 
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in the discussion of microclimatic 
changes resulting from variations 
in cutting practice, stand composi- 
tion, and size of opening. Actually, 
the wealth of information on the 
many phases of microclimatology 
covered in Geiger’s book is of in- 
terest to all foresters. 

This book apparently is still the 
only text in its field. Although it 
has been written almost entirely 
from European studies, the prin- 
ciples have world-wide application. 
It is unfortunate, however, that 
most American readers will be un- 
familiar with the localities at 
which the studies were conducted. 
The reference to European botani- 
cal species and the use of metric 
units—Celsius (formerly Centi- 
grade) degrees, meters per second, 
and meters of elevation—also are 
obstacles to easy comprehension. 

Treatment of the subject is 
mostly empirical and exploratory, 
though theory is not neglected 
where needed. The heat budget and 
heat exchange in particular are 
well covered. The text is well sup- 
plied with illustrative diagrams, 
charts, pictures, and tables. Trans- 
lation was by technical experts who 
have done a remarkable job of pro- 
ducing an easy-to-read style. 

A review of the first printing of 
this book was made by David M. 
Smith and was published in the 
April 1951 JourRNAL oF ForESTRY, 
p. 294. 

OwEN P. CRAMER 
Pacific Northwest Forest and 
Range Experiment Station 
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John & William Bartram’s America 
By Helen Gere Cruickshank. 
418 pp. Illus. Devin-Adair Co., 
New York. 1957. $5. 

Mrs. Cruickshank has carefully 
reviewed the journals of John and 
William Bartram. She has chosen 
from these those parts which seem 
most likely to give a sharp picture 
of the wilderness in colonial 
America. 

Most of the work is made up of 
the writings of William Bartram, 
who was much more fluent than 
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his pioneering father, John. It is 
obvious from his letters that John, 
the father, was the field man and 
the collector. He was not as pains- 
taking in his writing as his son. 
The foreword by B. Bartram 
Cadbury, the introduction by Mrs. 
Cruickshank, and the biographical 
sketch from the Pioneers of Science 
in America provide an excellent 
approach to the selected material 
from the naturalists’ journals. 
William Bartram’s drawings at- 
test to the great skill which he had 
as an observer of nature and to his 
no mean ability as an illustrator. 


Francis Lee Jacques’ black 
and white illustrations seattered 
through the text are very well 


done and make an attractive accent 
to the journals. 

Some minor errors exist in the 
work. One of these, in a map by 
Francis Lee Jacques. Mr. Jacques’ 
map of John Bartram’s trail from 
Philadelphia to Oswego shows 
Shamokin at its present location, 
about 18 miles southeast of the 
junction of the north and west 
branch of the Susquehanna River. 
The Shamokin to which John 
Bartram refers in his journal was 
at the present location of Sunbury. 
This same error is introduced in 
the journal by the statement in 
brackets by the editor. The Indian 
town Shamokin, or the ‘‘Place of 
the Horns,’’ was at the junction 
of the two branches of the Sus- 
quehanna. Errors such as this were 
minor, 

Most of the territory described 
in the journals is in Florida, 
Georgia, and the Carolinas. Some 
localities are quite vividly pic- 
tured. It should be possible to 
make detailed comparisions of the 
vegetation now present with that 
in the colonial wilderness. Since 
most of their travels were in for- 
ested areas in the Southeast where 
interest in forestry is high, the 
contrast of the present and past 
should be especially interesting to 
the many foresters practicing in 
that part of the country. 

The journals of both men detail 
some aspects of the mode of life of 
several of the Indian tribes. Their 
toward the Indians was 


attitude 


relatively free from bias. They ap- 
pear to have accepted the situa- 
tions as they were, and described 
them as they found them. The at- 
titude of the settlers to the In- 
dians, and the Indians to the 
colonials is of historic interest. 

The most striking aspect of the 
journals is the grasp of natural 
history which these two men ae- 
quired. They did without textbooks 
or guides to systematic zoology or 
botany, and appear to have made 
considerable systema- 
tizing their knowledge of natural 
history. They had to be self-taught, 
and they had to develop their own 
taxonomic system in the process. 

Mrs. Cruickshank has performed 
a very valuable service in bring- 
ing these two scientists to the at- 
tention of the modern American. 

Some of the of the 
travels can still be seen at John 
Bartram’s home which is now pre- 
served as part of the city park 
system in Philadelphia. The old 
stone house he built and many of 
the woody plants he established in 
his garden are there for the visitor 
to observe and enjoy. 


RicHarp M. May 


Willimantic, Conn. 
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California Coast Redwood 
Compiled by Emanuel Fritz. 267 
pp. Illus. Foundation for Ameri- 
can Resource Management, San 
Franciseo. $7.50. 


For the use of authors and stu- 
dents interested in studying or re- 
viewing the extensive literature 
pertaining to redwood, the Foun- 
dation for American Resource Man- 
agement has just published in book 
form an annotated bibliography of 
more than 2,000 numbers compiled 
by Emanuel Fritz, professor of 
forestry emeritus, University of 
California, consulting forester for 
the California Redwood Associa- 
tion, and for many years a spe- 
cialist in redwood. 

The book, California Coast Red- 
wood, printed by the Recorder 
Press of San Francisco, includes 
an explanatory introduction, a 


classified table of contents, the 
citations and annotations, authors’ 
index, and a 16-page cross-refer- 
enced subject index. 

Each citation is numbered con- 
secutively across the several clas- 
sifications which include history of 
discovery and operations, econom- 
ics, botany of the tree, forest de- 


scription, lumbering, products, 
aesthetics, recreation, the orna- 
mental use of redwood, and _ its 


planting in foreign countries. 

The Foundation for American 
Resource Management, at 582 Mo- 
nadnock Building, San Francisco, 
is a non-profit corporation, dedi- 
cated to the management of natu- 
ral renewable gain 
their complete use without impair- 
ment of their productivity. 


resources to 
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Publications of Interest 


The first official motion picture made 
in 20 years about the work of the U.S. 
Forest Products Laboratory, Madison, 
Wis., has been released for publie 
showing, Director J. A. Hall has an- 
nounced. 

The 16-millimeter full-color film, 
titled “A Piece of Wood,” was pro- 
duced by the Department of Agrieul- 
ture for the Forest Service. The film 
shows changes brought about in the 
pulp and paper industry by new proe- 
esses developed at the Laboratory, and 
the expansion of the laminating in- 
dustry as a result of research in the 
gluing and laminating of wood. 

The 131% minute film, complete with 
sound track, is available on free loan 
to groups. Prints can be obtained by 
writing any regional office of the For- 
est Service. 


A summary of the proceedings of 
the Fifth Biennial Wilderness Con- 
ference, held March 15 and 16 in San 
Francisco, Calif., appears in the June 
issue of the Sierra Club Bulletin. 
“Wildlands in Our Civilization,” the 
theme of the conference, is the one 
used also for the Bulletin, and its con- 
tents are drawn from the papers pre- 
sented there. Address inquiries about 
copies to the Sierra Club, 2061 Center 
Street, Berkeley 4, Calif. 
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General 


The Adventurers, a novel. By Ernest 
Hayeox. 332 pp. Little, Brown, Bos 
ton, $3.95. 

The Community of Living Things. By 
Stephen Collins. 5 vols. (Vol. 4—In 
Forest and Woodland.) Lllus. Creative 
Educational Society, Inec., Mankato, 
Minn. in coop. with National Audubon 
Society. 1956. $7 per volume. 

Forestry in the South. By M. D. Mobley 
and R. N. Hoskins. 440 pp. Turner 
E. Smith & Co., Atlanta, Ga. 1956, 

Hiaher Education in Forestry and Other 
Natural Resources in Michigan; a re 
port by the Natural Resources Study 
Group. . . Michigan Council of State 
College Presidents. 49 pp. J. W. Ed 
wards, Publ., Ann Arbor. 1956. $2. 

Indoor Care of Christmas Trees and 
Greens. By A. N. Lentz, W. C. Krue 
ger and Gena Thames. 4 pp. Rutgers 
State Univ. College of Agriculture. 
Ext. Serv., New Brunswick, N. J. 
1956. Leaflet No. 173. 

My First Wildlife Library; True to 
Life Stories. By R. W. Eschmeyer. 
10 books. Illus. American Forestry 
Assn., Washington 6, D. C. $1 per vol. 
packed in bookease; 50 eents per vol. 
paper- backed. 


Chemical Debarking 


Chemical Debarking of Southern Trees. 
By W. 8. Thompson and K. C. Bird 
sall. 27 pp. Illus. Mississippi State 
College Agric. Expt. Sta., State Col 
lege. 1957. Tech. Bul. No. 42. 


Conservation 


Tsing Resources Wisely. 48 pp. Illus. 


New York State Education Dept. Bur. 
of Elementary Curriculum Develop 
ment and Bur. of Secondary Currie 
ulum Development, Albany. 1956. 


Logging and Milling 


Cost of Logging Virgin Ponderosa Pine 
in Central Idaho. By A. K. Wilson 
and G. H. Greenway. 15 pp. Tilus. 
Intermountain Forest and Range Expt. 
Sta., Ogden, Utah. 1957. Research 
Paper No. 51. Mimeog. 

High-Temperature Kiln-Drying of East- 
ern Canadian Softwoods; Drying Guide 
and Tentative Schedules. By J. L. 
Ladell. 18 pp. Illus. Canada Forestry 
Branch, Ottawa. 1957. Tech. Note 
No. 2. 

A Small Sawmill Enterprise. 96 pp. Illus. 

International Cooperation Admin., 

Washington 25, D. C. 1957, 


Current Literature 


Compiled by Marrua Meetia, Librarian, State Uniiversity College of Forestry at Syracuse University 
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Pathology 


The Influence of Moisture and Other 
Factors on the Activity of Heartwood 
Fungi in Subalpine ... Spruce. By D. 
E. Etheridge. 114 pp. Illus. Canada 
Dept. Agrie. Science Serv., Forest 
Biology Div. 1957. Interim Rept. 
Forest Biology Lab., Calgary, Alta. 
Mimeog. 

Pole Blight of Western White Pine. By 
C. D. Leaphart, O. L. Copeland, Jr. 
and D. P. Graham. 4 pp. Illus. U. 8. 
Dept. Agric., Washington 25, D. C. 
1957. Forest Pest Leaflet No. 16. 5 
cents (Govt. Print. Off.). 

Red Heart Stain of Lodgepole Pine Logs 
in the Northern Interior of British 
Columbia, By H. W. Eades and J. W. 
Roff. 14 pp. Forest Products Labs. 
of Canada, Vancouver. 1957. 


Silviculture 


Forest Nursery Practice in the Lake 
States. By J. H. Stoeckeler and G. W. 
Jones. 124 pp. Illus. U. S. Forest 
Service, Washington 25, D. C. 1957. 
USDA Agric. Handbook No. 110. $2. 

Propagation of Woody Plants by Cut- 
tings. By W. L. Doran. 99 pp. Univ. 
of Massachusetts College of Agriec., 
Amherst. 1957. Ext. Sta. Bul. No. 491. 

Reforestation Estimates for the Ten 
nessee Valley. 8 pp. Illus. TVA, Nor 
ris. 1957. 

Silvical Characteristics of Black Spruce. 
By M. L. Heinselman. 30 pp. Lake 
States Forest Expt. Sta., St. Paul 1. 
1957. Sta. Paper No. 45. Mimeog. 

Silvical Characteristics of California Red 
Fir and Shasta Red Fir. By W. E. 
Hallin. 8 pp. California Forest and 
Range Expt. Sta., Berkeley. 1957. 
Tech. Paper No. 16. Mimeog. 

Silvical Characteristics of Red Pine. By 
P. O. Rudolf. 32 pp. Illus. Lake 
States Forest Expt. Sta., St. Paul, 
1957. Sta. Paper No. 44. Mimeog. 

Silvical Characteristics of Rock Elm. By 
H. F. Scholz. 16 pp. Illus. Lake 
States Forest Expt. Sta., St. Paul. 
1957. Sta. Paper No. 47. Mimeog. 


Soils 


Forest Fertilization; A Bibliography, 
with Abstracts, On the Use of Fer 
tilizers and Soil Amendments in For- 
estry. Comp. by D. P. White and A. L. 
Leaf. 305 pp. State Univ. College of 
Forestry, Syracuse 10, N. Y. 1957. 
Tech. Publ. No. 81. World Forestry 
Ser. Bul. No. 2. 
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Wildlife Management 


Management of a Poletimber Forest for 
Wildlife Food and Cover. By W. M. 
Sharp. 26 pp. Illus. Pennsylvania 
State Univ. Agric. Expt. Sta. Univer 
sity Park, Pa. 1957. Bul. No. 620. 


Wood Preservation 


Fire-Retardant Treatments for Wood. 
7 pp. Illus. U. S. Forest Products 
Lab., Madison 5, Wis. 1957. Rept. No. 
2081. Mimeog. 

Full-Cell Treatment of Kiln-Dried Coast 
Type Douglas Fir Piling with Creosote 
and Creosote-Coal Tar. By D. J. Miller 
and R. D. Graham. 7 pp. Illus. Ore 
gon Forest Products Lab., Corvallis. 
1957. Rept. No. P-2. Mimeog. 

Full Cell Treatment of Kiln-Dried Doug 
las Fir Crossties with Creosote-Coal 
Tar. By R. D. Graham and D. J. Hil 
ler. 5 pp. Illus. Oregon Forest Prod. 
Lab., Corvallis. i957. Rept. No. P-4. 


Wood Technology and Utilization 


How to Install and Finish Hardwood 
Lumber Paneling. By C. I. Miller and 
R. C. Brundage. il pp. Illus. Pur 
due Univ. Agric. Ext. Serv., Lafayette, 
Ind. 1956. Ext. Cir. No. 424. 

Interior Wood Paneling and Its Finishing. 
By J. B. Sharp. 7 pp. Univ. of Ten 
nessee Agric. Ext. Serv., Knoxville. 
1957. Spee. Cir. No. 507. Mimeog. 

Nail-Glued Roof Trusses from Low-Grade 
Hardwood Lumber. By D. H. Pereival. 
25 pp. Purdue Univ. Agric. Expt. Sta., 
Lafayette, Ind. 1957. Sta. Bul. No. 
649. Mimeog. 

Production of Wallboard from Wood 
Waste. By F. Bender and F. W. King. 
43 pp. Illus. Forest Produets Labora- 
tories of Canada, Ottawa. 1957. Bul. 
No. 120. 

Quality and Performance of Sliced Shook 
from Small Ponderosa Pine Logs. By 
W. F. E. Immelman. 40 pp. Illus. 
U. S. Forest Products Laboratory, 
Madison, Wis. 1957. Rept. No. 2076. 
Mimeog. 

The Sorption of Water Vapour by Wood. 
sy K. K. Kelsey. pp. 438-54. Illus. 
Commonwealth Sci. & Indus. Research 
Org., Australia. Div. of Forest Prod 
ucts. Melbourne. 1957. Reprint No. 
308. Aust. Jour. of Appl. Sci. Vol. 8, 
No. 1. 

Studies on Izod Values of Some Indian 
Timbers. By A. C. Sekhar and D, D. 
S. Negi. 20 pp. Illus. Manager of 
Publications, Delhi. 1957. Indian For- 
est Bul. No. 201. 1/14/- or 2 sh. 9d. 
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Society Affairs 


DeWirr NeELson, President 
Department of Natural Resources 
214 State Office Building 1 
Sacramento 14, Calif. 


B. E. ALLEN 
Union Bag-Camp Paper Corporation 
P. O. Box 570 
Savannah, Ga. 


PHILIP A. BRIEGLEB 

Southern Forest Experiment Station 
704 Lowich Building 

2026 St. Charles Avenue 

New Orleans 13, La. 


C. Hux.tey CouLTer 
Florida Forest Service 
Tallahassee, Fla. 


Officers and Council 
1956-1957 


Grorce A. GarRAtTT, Vice President 
School of Forestry 

Yale University 

New Haven 11, Conn. 


STANLEY G. FONTANNA 
School of Natural Resources 
University of Michigan 
Ann Arbor, Mich. 


Maurice K. GopDARD 
Department of Forests and Waters 
Harrisburg, Pa. 


EpwIn F. HEAcox 
Weyerhaeuser Timber Company 
Tacoma 1, Wash. 


HENRY CLEPPER, Executive Secretary 
Mills Building, 17th Street at Penn- 

sylvania Avenue, N.W. 
Washington 6, D. C. 


8. ILLIcK 

College of Forestry 

State University of New York 
Syracuse 10, N. Y. 


J. HERBERT STONE 
U. S. Forest Service 
729 N.E. Oregon St. 
Portland 8, Ore. 


Henry J. Vaux 

School of Forestry 
University of California 
Berkeley 4, Calif. 


Biennial Election 


Ballots for the regular biennial election were sent to over 9,700 voting members of the Society in mid- 
October. These ballots will be counted on December 2 and the newly elected officers and Council members 
will take office January 1, 1958 for term 1958-1959. 


Photographs of the nominees are published in this issue. 


Affairs monthly as they were received in the Society office. 


GEORGE A, GARRATT, 


Conn. 


Dean, 
Forestry, Yale University, New Haven, 


Nominees For President 


School of 


Lists of nominees have appeared in Society 


HENRY J. MALSBERGER. General manager 
and forester, Southern Pulpwood Con- 


servation Association, Atlanta, Ga. 
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Hersert J. Stone. Regional forester, Henry J. Vaux. Dean, School of For ERNEST WOHLETZ. Dean, College of For- 
Pacific Northwest Region, U. S. Forest estry, University of California, Ber estry, University of Idaho, Moscow, 
Service, Portland, Ore. Columbia River keley, Calif. Northern California See Idaho. Inland Empire Section. 
Section. tion. 


back to tank 


It is designed to get even great- 
er utilization from every gallon 
of the always limited supply of 
Water. 


It is a utility pump in that it 
can be used for Fire Suppression, 
general spraying or for any serv- 
ice where a small volume of 
liquid is to be delivered under 
high pressure. 


Recoi/ starter 


HATTIESBURG 


Suction 


—PANAMA’S Newest Slip-On Unit - - - Model 200— 


Discharge from by-pass 


Compensating by-pass 


Jaw clutch 


as all our Units are equipped, with 


INDEPENDENT CLUTCH—Enabling the operator to run the engine without the pump being in operation 
COMPENSATING BY-PASS—T.» maintain even pressure and to allow the operator to open and close Nozzle as needed. 


ENGINE 
Briggs & Stratton 2-% H P 
Air Cooled with recoil starter 
and Throttle Control. 
DRIVE 


Double V Belt 
Ratio 1 : 2 


The Unit, of course, is completely equipped 
REDUCTION DRIVE—T». reduce the pump speed. 
OVER FLOW CONNECTION—1'o return excess water back to Tank without waste. 

PUMP 
PANAMA ALL Bronze Ball bearing with her- 
ringbone gears; Monel Shafts with special new 
type seals to give perfect service under the 
higher pressure the unit delivers. 
PERFORMANCE 

Pressure P.S.I. 0 100 150 200 250 
GPM 10 7 6 5 3 

The complete Unit, pump, engine, base etc. weighs 60 Ibs. 


It is somewhat smaller and with less volume but higher pressure than our stand- 
ard S'ip-on Unit but in many respects superior to the larger Unit. It has less appetite for water so your supply will last longer; it costs con- 
siderably less to buy and operate so your money will last longer; it is about half the weight of the larger Unit so your back will last longer. 


PANAMA PUMP COMPANY 
P O BOX 689 


With more than one quarter 
century's experience in building 
small Fire-fighting pump Units 
for Tank Truck in the 
Control and of 
Woods Fires we proudly present 


our Model 200. 


service 


Suppression 


DIMENSIONS 
Height 14” 
Width 12” 
Length 20” 
Weight 60 lbs. 


PRICE $220.00 
FP. O. B. Hattiesburg 


MISSISSIPPI 


860 
} 
4 
| 
Discharge 
é 


The job of Koppers Wood Preserving Division 
can be stated simply: ‘“To produce and sell 
quality pressure-treated wood products.” 
Nothing else! 


As specialists in this field Koppers is a 

leader in scientific forestry and the pressure 
preservation of wood. And to keep leadership, 
Koppers maintains rigid quality control 
standards—from timberland to delivery. 


That’s why users everywhere can 

depend on Koppers to fill their 

needs for pressure-treated crossties, poles, 
piling and lumber that will give decades 
of maintenance-free service. 


IF YOU SPECIFY OR BUY— 
You'll want to see this four-page 
booklet, “Pressure-Treated Lum- 
ber, Plywood, Poles, Piling, Tim- 
ber."’ Write: 


KOPPERS COMPANY, INC. 
Wood Preserving Division 
1472 Koppers Building 
Pittsburgh 19, Pa. 


TH 


SCIENTIFIC FORESTRY ENGINEERED PRESERVATION QUALITY CONTROL DEPENDABLE SOURCE PROMPT DELIVERY 


PRESSURE-TREATED 


FOR NEARLY HALF A CENTURY — MAKING AMERICA’S TIMBER RESOURCES SERVE BETTER, LONGER 


2507 YEARS AGO AESOD sald. 

“6 ” 
Please all and you will please none 

| 

f 
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we 

KOPPERS 

KOPPERS||| | 
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CUT COSTS 90i 
PREVENT ACCIDENTS 


@WASH WINDOWS 
FOUR STORIES HICH 


REMOVE LIGHT GLOBES 60 ft. up 
@PRUNE TREES & PICK FRUIT 


Send for ree Catalog 
DEPT. J 


. 300 S. Los Angeles St. L.A. 13, MA 6-9397 


I have been re- 
viewing some 
notes taken at a 
national 


of for- 


and lay- 


recent 
meeting 
esters 
men. 
Here are a few 
quotes which will 
not be exact for 
they were jotted 
down as the con- 


DeWitt NELSON 


ference proceeded : 

“Research must go forward to deter- 
that which we must do tomorrow 
for it will not then be possible to do 


mine 


as we are doing today.” 


“The who invented the 
‘weed-species’ did forestry a 


justice.” 


man term 


rrave in- 


“In many regions we have adequate 
volume but a shortage of high quality 
material.” 

“We must 
uses to fit the 

“There 


technologies 


and are adapting our 
material available.” 

are no worthless species, as 
economic 
find a use 


and 
will 


develop 
conditions change, we 


Make These 3 CENTRIFUGAL 
WORK FOR F2ZZ°Fz° HPZF 


These 


for a wide 


All three 
ently 


variety of fires. 


‘*Workhorse’’ 
portable by 


units 
two men; 


from booster tank; 


hose. 


Write today for circulars. Ask for 
a Demonstration; no obligation. 


3 HALE Centrifugal Portable Pumping 
Units, FZZ, FZ, and HPZF, can give you the 


range of volumes and the pressure you need 


are conveni- 
ean be easily 
mounted or earried on any type of apparatus 
or truck for fighting fires while in motion 
often used to pump from 
inaccessible water source into major pumper, 
or to fight fires direct through long lines of 


U.S. Gallons Disch. Press. 
Per Minute Lbs. Per Sq. In. 
*FZZ 60 90 
100 70 
FZ 50 60 
300 10 
HPZF 15 200 


(Pictured) 45 100 
(Pictured in action above) 


*FZZ now has NEW—Ball-Type Dis- 
charge Valve—Improved Priming 


HALE FIRE PUMP COMPANY 


Conshohocken, Pa. 


The President’s Column 
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for every species and for a higher 
and higher percentage of every 


species. 
“Utilization by more complete inte- 

gration is a growing necessity.” 
“Markets 


govern silviculture.” 


“We must manage our lands to pro- 
duce the highest quality of wood witb 
maximum yields.” 


“Prompt restocking is essential.” 
“We should use species 


that grow rapidly rather than try to 
develop rapid growth in other species.” 


“We need 


trained 


learn to 


more professionally 


men to keep pace with de 


mands.” 

Quoted from 
servation is a 
tween nature 


Aldo Leopold 
state of 
and man. 
will be 
men.” 


“Con- 
harmony be 
The battle of 
won or lost in 
the minds of “We must en- 
gender the and respect for the 
land to win this battle.” 


conservation 


love 


These random quotations embody 
fundamentals, philosophies, and ideals. 
They set forth problems and suggest 
solutions. They 


press confidence 


concern but ex- 
in the future and in 
the profession of forestry. They por- 
tray the three objectives of the Society 
which were set forth fifty years ago. 

Harmony between 
first ealls for 
ing, and harmony between men. 
day of 


show 


man and nature 
knowledge, understand- 
In this 
land and re- 
real challenge to 

foresters must play a lead 
in its solution. 


competition for 
sources this is a 
America: 


ing role 


Bae 
Increase in Cost of 


Journal Binder 


Increased manufacturing costs neces- 
sitate an increase in price to $3 of 
binders for the JouRNAL oF Forestry. 
This price will be effective as of 
December 1, 1957. 

Binders hold 12 issues of the 
JOURNAL OF Forestry. They are of 
brown imitation leather, stiff board, 
square corners, lined. The title 
JOURNAL OF Forestry is stamped on 
front cover and backbone in gold foil. 
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The Constitution Amended 

As of August 31, 1957 the voting 
membership of the Society, by consider- 
ably than the two- 
thirds majority, approve five amend- 
ments to the Constitution. 
ed sections now read as follows: 


Fellows Defined 
Article III, Section 7. Fellows shall 


generally 


more necessary 


The amend- 


be foresters recognized 


throughout the profession as persons 


who have rendered outstanding serv- 


ice to forestry und to the Society. 
They shall be elected from the Mem- 
bers. 


Endorsement of Applications 


Article IV, Section 2 (first para- 
graph). Applications for the follow- 
ing two grades of membership may 
voting member: 
and Junior Memi- 


be endorsed by one 
Student Membership 
bership when applicants are graduates 
of approved curricula in aceredited 
schools. Applications for Affiliate 
Membership who qualify on the basis 
of education may be endorsed by three 
voting members. 


Nomination of Fellows 
Article IV, Section 3. Nominations 
to the grade of Fellow shall be by the 
written endorsement of twenty-five 
Members and/or Fellows. 


Election of Fellows 
Article IV, Section 4. Election to 


the Fellow shall be coneur 
rent with the regular biennial Couneil 
election, and shall be by letter ballot 
of the Fellows, the members of the 
Council, the chairmen of the Seetions, 
and the chairmen of the subjeet Divi 
The total number of votes nee- 
essary* to elect shall be 
by the Couneil as provided in the By- 


erade of 


sions, 


determined 


laws. 


NORWAY 
2-yr., S., 


Write 


NOTE: Heavy 
Roots and 
To of 

ings compar 
with ordinary seed- 
lings. 


20 MILLION TREES @ Year! 


Seedlings for Christmas Tree and 
Forest Tree plantings. Transplants 
for Conservationists, Tim 
ators and Farmers. All from selected 
seed with good heredity characteris- 
tics. Our tremendous volume means 
wide selection at a price saving to 
you. For example:— 


SPRUCE—Fast growing 


»- 10", 


with wholesale 
Free Christmas 


MUSSER FORESTS, INC. (LULZ 


Dues of Associate and 
Affiliate Members 


Article V, Section 2. Effective Jan- 
uary 1, 1958 annual membership dues 
shall be as follows: 

For Fellows, $15. 

For Members, $12 for their first six 
vears in this grade; $15 thereafter. 

For Junior Members and Affiliate 
Members, $6 for their first three years 
in this grade; $9 for their second 
three years in this grade; $12 there- 
after. Junior Members ad- 
vaneed from the Affiliate grade shall 
be based on the date of their election 
to Affiliate Membership. 

For Associate Members, $9. 

For Student Members, $3. 

Honorary and Corresponding Mem- 
charged dues. 


Dues of 


bers shall not be 


Amendments to the Bylaws 

The amendments to the 
Bylaws the unanimous ap- 
proval of the Couneil, now in 


following 
received 


and are 


effeet. 

Bylaw 9. Requirements for Fellow. 
Meritorious contributions to forestry, 
the basie requirement, shall inelude 


contributions to the application of 
forestry in branches, to 
education, to research, to the advance- 
ment of the and service to 
the Society. 

Bylaw 10. Fellow 
With each petition nominating a Mem- 
ber for advancement to Fellow must be 
submitted an adequate biographical 
sketch of the nominee, including a ree- 
ord of his education and training, pro- 
and achieve- 


any of its 
profession, 


Nominations. 


fessional responsibilities 


ments, previous special awards and 
honors, services to the Society, and 
other significant contributions and 


services. A faetual biographical sum- 


mary of each nominee, containing not 


863 


more than 300 words, shall accompany 
the ballot. 

New Bylaw. Election of Fellows. 
The total number of votes necessary 
to elect a Member nominated to the 
grade of Fellow shall be not less than 
50 percent of the total number of 
votes east. 


BRR 
Coming Events 


Northeastern Wood Utilization 
Conference 

Northeastern Wood Utilization Coun- 
cil has announced a conference on 
“Chareoal Production and Uses” to be 
held in the Connectieut Agricultural 
Experiment Station, New Haven, 
Conn., November 20. 


Kentucky-Tennessee Section 

The Kentucky-Tennessee Section has 
scheduled a December 6 
and 7 in Nashville, 


meeting for 


Tenn. 


Northern California Section 

The annual winter meeting of the 
Northern California Section will be 
held in the Merchandise Mart, San 
Francisco, on December 7. 


Western Forestry and 
Conservation Assn. 

The Western Forestry 
vation Association will hold its 48th 
annual conference December 11-13 in 
Seattle, Wash. Theme: “The business 
of tree farming.” 


Northeast Wildlife Conference 
The Northeast Wildlife 


and Conser- 


Conference 


will be held January 4-7, 1958, in 
Montreal, Canada. Information, reser 
vations: Gustave Prevost, G 3, Uni 


versite de Montreal, Montreal 3, Que. 


ber Oper- 


ting practices, 


per 1000 $35.00 


lanting list. Ask 2 
ree Growers’ Guide. 


Box 26-K 


The report is in three parts: 
developments affecting forest practices during 1940-1955, 
(2) digest and summary of present state legislation on cut- 
and (3) annotated bibliography with a key 
to 1940-1955 literature. 


Forest Practices Developments in the 


United States, 1940-1955 


Report of the Committee of Forest Practices, Division of 
Silviculture, Society of American Foresters, 
Davis, Chairman. 


Kenneth P. 


(1) highlights of major 


Price $1 


SOCIETY OF AMERICAN FORESTERS 
MILLS BUILDING 


WASHINGTON 6, D. C. 
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TM MODEL 
Lowther Heavy duty tree planters 


insure deep penetration and 
straight root systems. 


Our Sod Scalpers aid survival 
and growth. 


Six distinctly different models 
available to cover all soil and 
terrain conditions. 


For details write 


HARRY A, LOWTHER COMPANY 


BOX 1412, JOLIET, ILLINOIS 


FOREST SEEDS 


of CALIFORNIA 
Since 1952 


R. S. ADAMS - A. P. BAAL 
P.O. BOX 561 
DAVIS CALIFORNIA 


PACIFIC WEATHER SERVICE 


WEATHER: Forecasts—Warnings— 
Modification. 
Fire Danger Rating—Instruments 
J. B. "Ben" Melin, Meteorologist 
2806 32nd Ave., So., Seattle 44, Wash. 


SILVA COMPASS 


Simpler — More Accurate 


Yecommended by foresters for cruis- 
ng. Easier to use, faster, positive. ~ 
Direct course readings. Write for ™ 
free literature and instructions. 


SILVA, INC., Dept. J, LaPorte, nd, 


John B. Woods (1890-1957) 
John B. Woods, 66, of Salem, Ore., 
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died suddenly on September 3. 


Born September 16, 1890 at St. Johnsbury, Vt., he attended Brown Univer- 
sity, then went to old Biltmore Forest School, graduating in 1913 with the B. F. 
degree. He was granted the F. E. degree in 1913. 

During 1914-1917 he engaged in logging and sawmill operations in Arkansas. 
Commissioned a first lieutenant in the 10th Engineers (Forestry) in 1917, he 


served in France and rose to captain. 


Appointed a forest valuation engineer in the southern pine region for the 
U. S. Treasury Department, he resigned in 1923 to become forester for the 
Long Bell Lumber Company. During 1934-1935 he directed forest practice 
rules under the Lumber Code Authority. 

Appointed forester in 1935 for the National Lumber Manufacturers Associa- 
tion in Washington, D. C., he resigned four years later to become secretary 


manager of the Oregon Forest Fire 


Association. During 1943-1946, he was 


director of the Forest Resource Appraisal of the American Forestry Association. 
For the past decade he operated a forest tree seed business in Salem, Ore. 


His son, John B. Woods, 


Jr., also a professional forester, has been associated 


with him in the business during recent years. Mr. Woods was the author of 
Your Oregon and of numerous articles and other publications on forestry. 


Page S. Bunker (1875-1957) 


Col. Page S. Bunker, 82, former state forester of Alabama, died in Mont- 


gomery, Ala., on September 9. 


He was born in Minomonie, Wis., and was educated at the University of 


Wisconsin, University of Montana (B. 


A. 1904), and Texas A 


& M College. 


Entering federal forestry employment in 1904 as a ranger in the U. S. De- 
partment of the Interior, he transferred to the U. S. Forest Service (1906 
1914) as supervisor. Following state and private forestry employment in 
Massachusetts, he re-entered federal service as a land appraiser for the Inter- 
state Commerce Commission. Becoming assistant state forester of Texas in 1921, 
he subsequently was appointed state forester of Alabama, serving from 1924 


to 1939. He joined the Alabama State 


technician. 


Planning Board in 1947 as principal 


An Army veteran of the Spanish-American War and of World War I and 


IT, he retired as 
ciety of American Foresters. 


Ohio Chapter Issues Forest 
Management Manual 


The Ohio Chapter of the Central 
States Section has recently compiled 
a useful forest management publica- 
tion. Prepared by the Chapter’s Cut- 
ting Practices Committee, under the 
chairmanship of Willard H. Carmean, 
it is a 36-page mimeographed docu- 
ment titled “Reeommended Manage- 
ment Practices for Forest Land in 
Southern Ohio.” 

In this southern Ohio area, 39 per- 
cent of the land is forested. Compris- 
ing one-third of the area of the state, 
it contains three-fifths of Ohio’s 
wooded aereage. The bulletin pre- 


25 MILLION 


McCURDY BROS. 


MANTON, MICHIGAN 


SEEDLINGS 


NURSERIES 


a full colonel (reserve). 


He was a former Member of the So 


scribes general practices for this di- 
verse and complex region. 

A limited number of copies are 
available for distribution to Society 
members outside the Section. They 
may be obtained on written applica- 
tion to Mr. Willard H. Carmean, 
Athens Forest Research Center, P. O 
Box 475, Athens, Ohio. 


CHRISTMAS TREE 
SEEDLINGS 


PLANT A CROP WITH A FUTURE! 


Growing Christmas trees beautify idle 
land, earn satisfaction and profits. We 
offer a wide variety of seedlings and 
transplants. 


Write today for Price List and 
Planting Guide. 
PAINT CREEK NURSERIES 
R. D. 1 SHIPPENVILLE, PA. 
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E. R. Martell (1901-1957) 


Dr. Eldred R. Martell, 56, head of the Department of Forestry at Purdue 
University, was found dead in his automobile near Rochester, Minn. on Sep- 
tember 28. In ill health, he had been registered at the Mayo Clinic. Death oc- 


curred apparently by his own hand. 


Dr. Martell had been affiliated with Purdue since 1940, when he became di- 
rector of the School of Forestry. Previously he taught at the University of 


Idaho and at Penn State University. 


Born September 4, 1901 in Romeo, Mich., he was educated at the University 
of Michigan. He received his B.S.F. in 1925, his M.S.F. in 1926, and his Ph.D. 


in 1932. 


Program for Meeting of American Association for the 
Advancement of Science 


Section O (Agriculture) 


Indianapolis, Ind., December 


Louis P. Reitz, Chairman 


28 30, 1957 


29, 


Theme: Biological and Chemical Control of Plant and Animal Pests 


Symposium I. Recent Advances in 
Chemical Control Measures, Bamboo 
Room, Washington Hotel, Dee. 28, 
9:00 a.m.—R. L. North 
Carolina State College, presiding. 


Lovvorn, 


9:00— 1. Insecticides—John C. Kel- 
ler, ARS, U. S. Depart- 
ment of Agriculture, Belts- 
ville, Md. 

9:30— 2. Herbicides—R. H. Beatty, 
American Chemical Paint 
Company, Ambler, Pa. 

10:00— 3. Fungicides bacteri- 
eides for control of plant 
diseases—Georze L. Me- 


New, Boyce Thompson In- 
stitute for Plant Research, 
Ine., Yonkers, N. Y. 


PLANTING 
TREES ? 


Use a “FORESTER” or 
“CONSERVATOR” Planter 


Complete 
information 
on request 
UTILITY TooL 
 & BODY CO. 


7, 


Clintonville, Wis. 


Infringers and 
imitators warned. 


8 Patents. Best Best 
material. Sold by Chrome 
the Steel 


thousands. 
Strong, 
Durable 


THE RENOWNED 
CHARLES H. RICH 
“Forest Fire Fighting Tool” 
Write for Prices and Descriptions 


C. H. RICH FOREST FIRE TOOL CO. 


218 W. Bald Eagle St. 
Lock Haven, Pa. 


Chemical control of inter- 
nal parasites of domestic 
animals—F. O. Gossett, 
The Lilly Research Labo- 
ratories, Indianapolis, Ind. 
Systemic antibiotics and 
chemicals, their movement 
and mode of action—John 
BE. Casida, The University 
of Wisconsin, Madison, 
Wis. 

Questions and discussion. 


10 :30— 4. 


11 :00— 5. 


Symposium IT. Recent Advances in 
Biological Control Measures, Bamboo 
Room, Washington Hotel, Dee. 28, 
2:00 p.m.—H. Rex Thomas, U. S. 
Department of Agriculture, presid- 
ing. 

Parasites and predators 

for pest control—Charles 
A. Flesehner, University 
of California, Riverside, 
Calif. 

7. Controls for pests of for- 


2 00 


est species 

Pathogens for the control 
of pests—John D. Briggs, 
State Natural History Sur- 
vey Division, Urbana, III. 
Antagonism as a_ control 
principle—Wm. C. 
der, University of Califor- 
nia, Berkeley, Calif. 
Irradiation for pest eon- 
trol—E. F. Knipling, 
ARS, U.S. Department of 
Agriculture, Beltsville, Md. 
Questions and discussion. 


9. 
Sny- 


4 :15— 


Symposium IIT. Inherent Resistance 
to Pests, Bamboo Room, Washing- 
ton Hotel, Dee. 29, 2:00 p.m.—H. B. 
Sprague, Pennsylvania State Uni- 
versity, presiding. 

2:00—11. Disease resistance in ani- 


Nelson F. Waters. 


mals 


2 :30—12. 
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ARS, U.S. Department of 
Agriculture, East Lansing, 
Mich. 

Breeding plants for resist- 
ance to insect pests—Reg- 
inald H. Painter, Kansas 
State College, Manhattan, 


Kans, 

3:00—13. Breeding vegetable and 
fruit crops for resistance 
to diseases—J. R. Shay, 
Purdue University, La- 
fayette, Ind. 

3:30—14. Breeding field crops for 
resistance to diseases—Er- 
nest H. Stanford, Univer- 
sity of California, Davis, 
Calif. 

4:00—15. Nutrition of the host and 
reaction to pests—J. G. 
Rodriguez, University of 
Kentucky, Lexington, Ky. 

4 :30— Questions and discussion. 

Symposium IV. Problems Related to 


and Consequences of Biological and 
Chemical Control Measures, Bamboo 
Room, Washington Hotel, Dee. 30, 
9:00 a.m.—T. C. Byerly, ARS, U.S. 
Department of Agriculture, presid- 
ing. 
9 :00—16. Biological balance as af- 
fected by disease and in- 
sect control practices—A. 
D. Pickett, Science Service 
Laboratory, Canadian De- 
partment of Agriculture, 
Kentville, Nova Scotia. 


REGULATION 
FIELD CLOTHES 


for 
U. S. FOREST SERVICE PERSONNEL 


Complete Price List on Request 


THE FECHHEIMER BROS. CO. 


UNIFORMS FOR OVER 75 YEARS 
CINCINNATI 2, OHIO 


BAKED ENAMEL 


METAL FORESTRY SIGNS 


for WOODLAND BOUNDARY MARKERS—NO 
TRESPASSING & FIRE WARNING SIGNS— 
LOCATION MARKERS—CRUISER TAGS—ete., 
any size to your specifications. WRITE FOR 
QUOTATIONS ON ALL YOUR SIGN NEEDS, 
state size and quantity. 

A. L. LIND COMPANY 

THOMAS AVENUE SOUTH 


MINNEAPOLIS (0, MINNESOTA 


| 
| 
| 
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TREES FOR FOREST PLANTING 


PINE*SPRUCE 


We have grown Pine, Spruce and other 


conifers for 50 years. 
KEENE FORESTRY ASSOCIATION 
BOX 378, KEENE, NEW HAMPSHIRE 
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SCHOOL 


Box SCORE 


1957 MEMBERSHIP 


Student applications received 


School 


Alabama Polytechnic Institute 
University of California 
Colorado State University 
Duke University 
University of Florida 
of Georgia 
Idaho 
lowa State College 
Polytechnic 
Louisiana State University 
University of Maine 
University of Massachusetts 
Michigan State University 
University of Michigan 
University of Minnesota 


University 
University of 


Louisiana 


University of Missouri 
Montana State University 
State University of New York 
North Carolina State College 
Oregon State College 
Pennsylvania State 
Purdue University 
Utah State University 
University of Washington 
West Virginia University 
Yale University 


University 


Totals 


Institute 


Nov. 


1957 


0 
0 
0 
0 
0 
0 
0 
10 
0 


Total Total 

1956 1957 
6 19 
53 10 
28 16 
7 4 
25 6 
30 65 
21 15 
31 18 
27 11 
22 19 
13 18 
20 4 
50 9 
24 9 
26 27 
2 36 
17 45 
38 24 
24 1 
44 29 
35 30 
2 
28 5 
21 16 
5 19 
13 5 
646 462 


SECTION Box SCORE 
1957 MEMBERSHIP 


Nov. Total Total 
Section 1957 1956 1957 
Allegheny 1 58 65 
Appalachian 1 58 26 
Central Rocky Mountain 0 32 21 
Central States l 42 2 
Columbia River 1 77 54 
Gulf States 10 79 53 
InJand Empire 1 32 ae 
Intermountain 0 35 6 
Kentucky-Tennessee ] 12 7 
New England 2 61 41 
New York 0 a) 35 
Northern California 0 67 19 
Northern Rocky Mountain 1 3] 49 
Ozark 3} 19 66 
Puget Sound 0 44 50 
Southeastern } 92 111 
Southern California 0 2 i 
Southwestern 1 2 7 
Upper- Mississippi 0 72 49 
Washington 0 1 10 
W iseonsin- Michigan l 102 35 
Totals 27 963 736 


‘Students, Junior, 


only. 


Applications received’ 


Affiliate, Associate (Initial) grades 


COMPLETE INVENTORY 
CRUISING SCALE 


FELT FROM BASE LAH SPACE A FOOT 


Hypsometer 


Biltmore Scale 
Rigid When Open 

Flexible 6-foot Steel Tape $3.00 EACH 

Handy Chrome-plated Case 134” Dia. 


CARL W. GETZ, President 
KURFEW, INC. 
Lansdale, Pa. 


When Writing Advertisers— 
Please Mention 
JOURNAL OF FORESTRY 


For over ten years 
a dependable source 


for 


Southern 
Pine 
Seed 


SOUTHERN SEED 


COMPANY INC. 
Baldwin, Georgia 


9:30—17. Exclusion and eradication 
versus reduction in diseases 
and pests—M. R. Clark- 
son, ARS, U. 8S. Depart- 
ment of Agriculture, 
Washington, D. C. 

10:00--18.. Edueation in the use of 
chemicals—E. H. Fisher, 


The University of Wis- 
consin, Madison, Wis. 
Effects of control measures 


on health and nutrition 


:30—19. 


Bernard L. Oser, Food 
Research Laboratories, 
Ine., Long Island City, 
N. Y. 


11:00 Questions and discussion. 
Volunteer papers pertinent to the 
program theme. 
Red Room, Murat Temple, Decem- 
ber 30, 2:00 p.m. 

RRS 
Washington, D. C. Section 
Extends Welcome 
The weleome mat of the Washington 
Section is out for another season of 
monthly dinner meetings, and all mem- 
bers visiting the nation’s capital be- 
tween September and May are urged 


to make this group their Society home 
away Excellent speakers 
are lined up to bring to members and 


from home. 


their wives interesting topies of timely 
value to foresters as they assume in- 
creasing responsibilities as profession- 
ai people and as citizens, according to 
C. B. Webster, chairman. 

The first meeting scheduled Dr. Ma- 
rion Clawson of Resources for the Fu- 
ture on September 26, followed on Oc- 
tober 24 by Ralph Johnson of the Na- 
tional Association of Home Builders. 
The discussion on December 5 will be 
led by Assistant Secretary of Agri- 
culture Ervin L. Peterson at the com- 
hined November and December meet- 
ing. The monthly schedule then will 
be resumed as follows: Jan. 16, Feb. 
13, Mareh 13, April 17 and May 15. 
Among the speakers will be Sen. Barry 
M. Goldwater (R. Ariz.), Rep. Clair 
Engle (D. Calif.), Mortimer J. Doyle, 
National Lumber Manufacturers Asso- 
ciation, and others to be 
later. 

When you arrive in Washington you 
may make your reservation as late as 
11:00 a.m., the day before the meeting 
by calling the office of the Society, 


announeed 


866 
| 
0 
0 
4 0 
NS 0 
0 
0 
0 
0 
; 0 
0 
0 
0 
0 
14 
| 
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NAtional 8-1584, or it may be made in 
advance. The dinner price is $2.25 
per person, the regular time is 6:30 
p.m., and the place is the YWCA at 
17th and K streets, N.W. Remember 
all members of the Society of Ameri- 
can Foresters and their wives are cor 
dially welcomed. 


Continuing Evaluation 
Committee for Forestry 


Handbook 


At the request of The Ronald Press 
Co., publishers of the Forestry Hand- 
book, the Society undertaken a 
plan for continual cheeking and 
periodic revision of the handbook with 


has 


a view to keeping the material pre 
sented as up to date as possible. 

A two-man team for each of the 19 
subject divisions covered in the book 
has been appointed to keep the Society 
staff advised of changes necessary as 
they become apparent. Minor corree- 
tions or changes will be made on the 


oeeasion of reprintings; major changes 


found necessary will be made in re- 
vised editions, published at intervals 
determined by the publisher. The 


handbook was first released in Sep 
tember 1955. 
Members of the Committee for Con 


tinuing Evaluation of the Forestry 
Handbook are: 
Forest Measurements. Bert Lexen, 


Forest Service, Washington, D. C.; J. C. 
Sammi, College of Forestry, State Uni 
versity of New York, Syracuse, N. Y. 
Forest Management. Erie A. Bourdo, 
Jr., Ford Forestry Center, L’Anse, Mich.: 
L. R. Grosenbaugh, Southern Forest Ex 
periment Station, New Orleans, La. 


Geology. Earl L. Stone, New York 
State College of Agriculture, Cornell 
University, Ithaca, N. Y.; 8S. A. Wilde, 


University of Wisconsin, Madison, Wis. 
Silvics and Silviculture. R. K. LeBar 
Forest & Range Experi 


Falls Chureh, Va.; Clinton Wasser, Col 
lege of Forestry and Range Management, 
Colorado State University, Fort Collins, 
Colo. 

Recreation, Frank Childs, 
Park Service, Omaha, Nebr.; 


National 
James H. 


Tyndall, Forest Preserve District of 
Cook County, River Forest, II. 
Materials. Rex E. Melton, Standing 


Stane Experimental Forest, Huntingdon, 


Pa.; Henry M. Shank, Forest Service, 
Denver, Colo. 

Utilization. Claude C. Bell, Forest 
Products Laboratory, Madison, Wis.; 


W. I. West, School of Forestry, Oregon 
State College, Corvallis, Ore. 


Economics and Finance. G. Robinson 
Gregory, School of Natural Resources, 
University of Michigan, Ann Arbor, 
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Mich.; H. R. Josephson, Forest Service, 
Washington, D. C, 

Logging. Frederick C. Simmons, North 
eastern Forest Experiment Station, Up 
Darby, Pa.; second member to be 
named, 

Surveying and Engineering. Anthony 
P. Dean, Forest Service, Washington, 

Acrial Photography. John Carow, 
School of Natural Resources, University 
of Michigan, Ann Arbor, Mich.; Richard 
(, Wilson, Forest Service, Washington, 
D. C. 

Communications. Arthur W. Nelson, 
Jr., Champion Paper & Fibre Company, 
Pasadena, Texas; Elmer L. Surdam, For 
est Industries Radio Communications, 
Eugene, Ore, 


per 


ron, California 

ment Station, Berkeley, Calif.; T. E. 

Maki, School of Forestry, North Caro 

lina State College, Raleigh. 
Fire. Jack S. Barrows, Forest Fire 


Laboratory, Forest Service, Missoula, 
Mont.; Lawrenee F. Cook, National Park 


Service, Washington, D. C. 


Diseases and Insects. John R. Hans 
brough, Division of Forest Disease Re 
search, Forest Service, Washington, D. 


C.; Joseph S. Yuill, Forest Insect Labo 
ratory, Agricultural Research 
seltsville, Md. 

Wildlife Management. Ralph R. Hill, 
Denver, Colo.; Lansing Parker, Fish & 
Wildlife Service, Washington, D. C. 

Watershed Management. George 


Craddock, Intermountain Forest & Range 
Experiment Station, Ogden, Utah; How 
ard W. Lull, Northeastern Forest Experi 
ment Station, Upper Darby, Pa. 

Range Management. 


Joe A. Wagner, 


Center, 


Write for your 


= 
free copy of our y 
96-page Forestry 
Catalog. 


NOW... for 
the professional 


NATIONAL AGRICULTURAL SUPPLY CO. 
FORT ATKINSON, WISCONSIN 


forester a One-Stop 


Source of Supplies and Equipment 


Our name and services may be new to you—but not to thousands of 


Vo-Ag teachers, County Agents and other agricultural leaders . 


professionals like you... . 
15 years. 


who have used and liked ou 


services for 


We have now expanded NASCO service to include Forestry and the 


allied fields of Wildlife Management ... . Soil Conservation .. . 


Nursery Management, 


. and 


This new division, managed by personnel experienced in forestry 
problems, will stock, in our warehouse, all items listed in the Forestry 


Catalog. 


We ship within 24 hours of receipt of order—your money cheer- 


fully refunded if not satisfied. 


NASC 


Fort Atkinson, Wisconsin 


“Supplies and Equipment for the Professional” 


= 
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Chemistry and Physics. Irving H. Isen 
berg, Institute of Paper Chemistry, Ap 
pleton, Wis.; Edwin C. Jahn, College of 
Forestry, State University of New York, 
Syracuse, N. Y. 

Mathematics. Roy A. Chapman, For- 
est Service, Washington, D. C.; Howard 
H. Morgan, U. S. Tariff Commission, 
Washington, D. C 


Membership Applications 
and Advancements 


Proposals for admission, advancement, 
and reinstatements received in the Soci 
ety office during the month of Septem 
ber are listed below. 

Action on the eligibility of those pro 
posed for membership as listed below 
will be taken by the Couneil as of Decem 
ber 1957. Communications from voting 
members regarding the membership eli 
gibility of these persons should be re- 
ceived in the Society office prior to that 
date. 

Allegheny Section 
Student Grade 
UNIVERSITY 


PENNSYLVANIA STATE 


Boyer, R. G. 


Junior Grade 
Student Eligible for Automatic 
Advancement 
PENNSYLVANIA STATE UNIVERSITY 
Upp, D. A. 
Appalachian Section 
Member Grade 
Harris, H. G., Service Forester, N. C. 
Dept. of Cons. & Dev., Rocky Mount, 
N. C.; N. C. State, B.S.F., 1952. (Jun 
ior 1952). 
Affiliate Grade 


Smith, A. T., Wood Dealer, 
ployed, Georgetown, 8S. C. 


Self Em- 


Central States Section 
Junior Grade 
Ward, R. D., Farm Forester, Ohio Div. 
of Forestry, New Philadelphia, Ohio; 
State Univ. of N.Y., B.S.F., 1956. 


Member Grade 
Truettner, K. L., 


Paper & Fibre Co., 
(Junior 1948). 


Forester, Champion 


Hamilton, 


Columbia River Section 
Junior Grade 

Pope, C. L., Forester, 

Horton, Ore.; Purdue, B.S.F., 


1946; 


tx » = USDA Photo me. 
K Throughout the world, Lufkin 

= =. measuring devices are the choice of Fores- 


ters and Lumbermen. The quality of these 
tools is unmatched for dependable, accu- 
rate measurements. Complete line includes 
log Rules, Board Rules, Tree Tapes, log 
Calipers, Lumber gages, Cruiser Sticks, 
Folding log Rules and Steel Tapes. 


BUY JUFKIN TAPES RULES 
PRECISION TOOLS 
FROM YOUR SUPPLY HOUSE 


THE LUFKIN RULE CO., SAGINAW, MICHIGAN 
NEW YORK CITY + BARRIE, ONTARIO 


The Lufkin Rule Co., Saginaw, Mich. 


| Gentlemen: Please send me your 12 page book- 
let on Lufkin Measuring Devices for 


FREE 
BOOKLET 


the Lumber Industry. 


phone 
CEdar 3-2601 


Ohio. 


Hult Lbr. Co., 


Equipment 
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Univ. of Mich., M. F., 1947. 
Member Grade 
Larson, J. E., Util. Inspector, Weyer- 
haeuser Tbr. Co., Allegany, Ore.; Ore. 
State, B.S.F., 1953. (Junior 1953). 
Gulf States Section 
Student Grade 
POLYTECHNIC INSTITUTE 
Mercer, W. D. 
Neill, B. J. 
Poland, B. C. 
Powell, C. E. 
Wells, G. R. 


LOUISIANA 
Bishop, J. E. 
Bryant, J. M. 
Carlock, G. M. 
Hutehins, J. E. 
Jordan, M. L. 

Member Grade 
Tissue, O. C., Dist. Forester, Miss. For 
estry Comm., Philadelphia, Miss.; Pa. 

State, B.S.F., 1951; N. C. State, M.F., 

1953. (Junior 1951 

Affiliate 
Edens, R. F., Forester, Edens-Bireh Lbr. 
Co., Corrigan, Texas. (Reinstatement). 
Inland Empire Section 
Grade 


Grade 


Junior 
Engwer, J. C., Consulting Forester, Self 
Employed, Coeur d’Alene, Idaho; 
Univ. of Idaho, B.S.F., 1951. 
Kentucky-Tennessee Section 
Junior Grade 


Colberg, R. E., Forestry Asst., Hiwassee 


FORESTERS! 


You'll save money and time 
ordering all your needs from 
my complete stock. Despite ris- 
ing prices, many items are still 
at ’54 levels—some even lower. 
I give you fast service from 
ATLANTA — transportation 
center of the Southeast. Your 
inquiry will receive my per- 
sonal attention. Please write to 


Weahows 


FORESTRY 
Tools and 


PERSONAL SER- 
VICE PROMPT 
SHIPMENT! If 
it’s not listed in my 
Catalog, I'll get it 
for you at no extra 
cost! 


“You can 
depend on Ben.” 
{ 


THE Co. 


315 Pharr Road, N, E. 


ATLANTA $s, ceorcia 


: 

| 
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When new and better equipment is built, you can 


be sure of finding it at Forestry Suppliers, Inc. 


... new items now ready for delivery 


SWISS TREE GRIPPERS—OR CLIMBERS 


Nothing like these newly imported tree grippers, or climbers, for harvesting seeds of 


selected seed trees—or for any other job that requires climbing. Trunks of any diameter, 


free of branches, can be climbed easily and with safety—and without damage to the tree. 


Developed in cooperation with the Forestry Research Division of the Federal Institute 


of Technology at Zurich, Switzerland, this unbelievably simple climbing device consists 


of two carrier levers, one for each foot, steel bands that encircle and grip the tree trunk, 


and a safety belt. You climb by successively raising one foot and then the other, as in 


climbing stairs. Constructed of the finest materials, with negligible maintenance cost. And 


they are priced right at $179.50. 


INCREMENT BORER BIT STARTER 
This ingenious device was developed right at Forestry Suppliers to serve a need 
that foresters everywhere will recognize—that of simplifying and speeding up 
the process of taking borings to determine increment, and particularly under 
dificult conditions or when the job calls for use of the heavier long-bore instru- 
ments. Weighing less than a pound, the new Increment Borer Bit Starter consists 
of a hollow feed screw with a new type quick-release buckle and a yoke into 


which the borer handle is fitted. In operation, a belt is placed around the 


tree and fastened onto the side of the starter. Controlled tension on this belt 
keeps the borer bit snug against the tree while the assembly is rotated—so simply 
and easily that it can be done by a girl. Why not try it yvourselfe—test it before 


buving. Price, $28.75. 


NEW PLANTING BAR 


It has been said that the old dibble was the one tool that could not be improved—but 


the new planting bar now available at Forestry Suppliers is a vastly improved implement. 


Featuring a wedge-shaped blade, 4 inches wide and 12 inches long tapering to a sharp 


point, the new bar is available in 30-inch and 42-inch lengths. Its T-handle and foot bar 


are similar to those of the old dibble but the extra long and thicker blade gives the new 


bar added weight, This and the wedge shape of the blade mak “or greater ease of pene- 


tration, a larger, deeper hole for easy seedling insertion and better root spread, and reduc 


tion in fallback of dirt, which is especially advantageous in sandy soils. Order now for 


early delivery. Price, $5.95 each, $58 a dozen. 


Jew (on right) and old planting bar 
FORESTRY New gh) ado plain 
SUPPLIERS Telephone 4-3565 


INCOR PORATSE D P. O. Box 8305, Battlefield Station, Jackson, Mississippi 
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more and better tree farm crops through forestry research... 


This lovely home captures the warmth and 
natural beauty of western red cedar ...one 
of the quality wood species sold under the 
Weyerhaeuser 4-Square lumber trademark. 


4 


Today, on Pacific Northwest tree farms, trained research foresters are 
working to improve the quality and quantity of future timber crops. One 
of their current objectives is to increase the productivity of tree-growing 
lands through more intensive artificial reforestation of harvested areas. 
This program requires millions of selected tree seeds to supplement the 
supply normally provided by nature. 

To develop dependable sources of quality seed, Weyerhaeuser research 
foresters are now experimenting with intensively managed seed produc- 
tion areas. Selected tree species are afforded maximum opportunity for 
light, sunshine, moisture and food in scientifically planned test plots. 
These ideal growing conditions and the use of special soil nutrients have 
both stimulated and increased the yield of seed cones. If such research 
plots prove to be practical and economical, larger areas will be established 
to produce tree seed in volume for artificial reforestation. 

Through forestry research, this company is improving the ability of its 
tree farms to supply wood for America’s forest products, forever. Write us 
at Box A, Tacoma, Washington, for a free booklet, Promise of the Trees. 


Weyerhaeuser Timber Company 


making forestlands serve America better by scientific management 
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Land Co., Calhoun, Tenn.; Mich. Col 
lege of Mining & Tech., B.S.F., 
Member Grade 
Hamm, M. F., Asst. Dist. 
Tenn. Div. of Forestry, 
Tenn.; LSU, B.S.F., 1954. 
1954). 


Wardner, A. B., Forester, TVA, 
tanooga, Tenn.; Univ of 
B.S.F., 1953. (Junior 1953). 


Chat 


New England Section 
Student Grade 


UNIVERSITY OF MASSACHUSETTS 


Connor, J. J. Guarnaecia, D, 


Member Grade 


Bradford, R. F., 
per Co., Rumford, 
Maine, B.S.F., 1951. 


Forester, Oxford Pa 
Maine; 
(Junior 1953). 


New York Section 
Junior Grade 
Student Eligible for 
Advancement 
UNIVERSITY OF NEW 
MeLaughlin, W. E. 
Northern Rocky Mountain Section 
Junior Grade 
Eakland, J. W., 
Troy, Mont.: 


1957. 


Automatic 


STATE YorK 


Mont. State, 


Save 75% 
on Paint 


Choice of 
9 Colors 


Mark continuously, iap-tap-tap, 100 logs 
@ minute or just an occasional log as 
required. End the waste motion of 
dip-drip-and-splash from open buckets. 
Light tap of porous spotter makes bright, 
durable paint mark. Cuts time 75% — 
saves 75% on paint. 


TRY IT — WRITE 
THE NELSON COMPANY 


IRON MOUNTAIN 13, MICH. 


1956, 


Forester, 
Dickson, 
(Junior 


Mich. 


Univ. of 


Junior Forester, USFS, 
B.S.F., 


Ozark Section 
Junior Grade 


Field Asst., International 
Malvern, Ark.; LSU, 


Bailey, J. A., 
Paper Co., 
B.S.F., 1950. 

Affiliate Grade 

Arnold, W. T., Forest Tech., Interna 
tional Paper Co., Malvern, Ark. 

Dix, T. Q., Forester, USFS, Jasper, Ark. 

Southeastern Section 
Student Grade 
UNIVERSITY OF FLORIDA 

Folsom, R. L. 
Junior Grade 

Redmond, H, R., Game Mgmt. Forester 
Gulf States Paper Corp., Tuscaloosa, 
Ala.; LSU, B.S.B., 1948, M.S. (For 
estry & Wildlife), 1949. 

Cole, R. S., Reforestation Asst., Ga. For 


estry Comm., Lyons, Ga. (Reinstate 
ment). 

Williams, C. E., Land Acquisition For 
ester, Gair Woodlands Corp., Savan 


nah, Ga. (Reinstatement). 


Students Eligible for 
Advancement 


Automatic 


UNIVERSITY OF FLORIDA 
Watson, H. L. 
UNIVERSITY OF GEORGIA 
Blackledge, W. H. Hadaway, P. L. 
Graham, J. P. Herndon, T. H. 


Member Grade 


Titus, R. U., Farm 
Florida Forest Service, 
(Reinstatement ). 


Forester at Large, 
Lakeland, Fla. 


Affiliate Grad 


M., 


D. 
Fla. 


Dailey, Forester, USFS, Lake 


City, 
Southwestern Section 
Member Grade 


Stevens, C. W., Capt., U. S. Air Force, 
Goodyear, Ariz. (Reinstatement). 


Affiliate Grade 
USFS, 


Bearden, E., Forester, Coyote, 


N. Mex. 
Upper-Mississippi Valley Section 
Junior Grade 
Student Eligible for 
Advancement 
Ferree, M. E. 
Me mber Grade 
Area Forester, Bu 


Automatic 


Eggen, C. T., Asst. 


reau of Indian Affirs, Minneapolis, 
Minn.; Univ. of Minn., B.S.F., 1940. 
Washington Section 
Member Grade 
Lemmon, P. E., Soil Scientist (For 
estry), USDA, Beltsville, Md. (Rein 


statement ). 


Wisconsin-Michigan Section 
Junior Grade 


Leader, P-R Forest Hab 
otat Dev. Proj., Wis. Cons. Dept., 
Woodruff, Wis., Univ. of Mich. B.S.F., 
1949, M.F., 1950. 

Elliott, K. M., Forester, 

lander, Wis. (Affiliate 


Smith, A. E., 


USFS, Rhine 
1953). 


POULAN’S 
DIRECT DRIVE CHAIN SAW 


A perfectly balanced lightweight, preci- 
sion-built direct drive chain saw. The 
low cost ‘H’ model makes quick work of 
timber, pulpwood, fence post, cordwood 
and limbing. High speed with depend- 
able power for profitable full or part- 
time cutting. 


The top production gear driven ‘F’ 
model is precision-built, lightweight, fast- 


lower operat- 


cutting... last longer... 
ing cost... 
attachments ovailable for all cutting 


requirements. 


straight and plunge-bow 


POULAN 


CHAIN SAWS 
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Forestry News 


Conservationists Honored by AFA 


Five honored with 
Distinguished Service Awards by the 


persons were 
American Forestry Association at the 
82nd annual meeting of that associa- 
tion, held Sept. 30—Oct. 2 in Madison, 
Wis. Of the five, one is a fellow of the 
SAF and two are honorary members. 

David T. Mason of Portland, Ore., 
who has been a fellow of the SAF 
since 1948, Distin- 
guished Service Award in the field of 
industry. Mr. 
founder of the consulting 


was awarded the 


business and Mason, 
firm of 
Mason, Bruce and Girard, was honored 
contributions to forest 


for his many 


management practices. 
Tom Wallace, editor emeritus of the 
Louisville 


Times, Louisville, Ky., was 


the recipient of the Distinguished 
Service Award for conservation in the 
field of publie information. As a 
journalist, he is nationally known for 
his dedication to the wise use of nat- 
ural resources. 

Frank B. Hubachek, a Chicago 
lawyer, received the award in the field 
of general service for his numerous 
contributions to conservation in the 
Lake States region, with special ref- 
erence to development of the Quetico- 
Superior wilderness program. 

Both Mr. Wallace and Mr. Huba- 
chek are members of the 
SAF. 

Conrad L. Wirth, director of the 
National Park Service, 
award in the field of publie servants. 


honorary 


received the 


In the field of education, Traul G. 
Walters, Georgia supervisor of agri- 
cultural education, Atlanta, was 
honored for his work with southern 
youth in wise land use. 


Association Executives Meet 
The 


tion 


Council of 
Executives, 
and national forestry as- 
sociations, met September 27-29 at 
Eagle River, Wis. Host to the meeting 
was M. N. Taylor, executive director, 
Trees for Merrill, 
Wis. The meeting agenda included a 


Forestry Associa- 
representing state, 


regional, 


Tomorrow, Ine., 
detailed discussion of the programs of 
Trees for Tomorrow and general dis- 
cussion and exchange of ideas among 
the association representatives present. 


F ORESTER 
Seal-Tite Torch 


Provided with fuel trap, check 
valve and flash-back 
to protect you from explosion 
hazards. 


Welded tank with cushion 
base, double bottom, oil proof 
gaskets and tight valves 
SEALTITE against leakage. 
No Pressure—No Preheating. 
Burns diesel oil 

mixed fuels with 


screen 


stove oil or 
low flash- 
point. 


Approved for use by 
UL. S. Forest Service 


Manufactured By 


WESTERN FIRE 
EQUIPMENT CO. 


69 Main St. 


SAFEST, SIMPLEST 
DRIP TORCH YOU CAN USE 


San Francisco, California 


Closed position 


New Base 
U. S. Patent Nc 
2376976 


say 


“Merry Chris fmas 


Your friends will exclaim over and treasure these charming, novel 
CARDS OF WOOD. Wafer-thin, flexible, made of Holly, Pine, Cedar 
and other exquisitely grained woods, 334” x 434”, printed with ap- 
propriate designs and messages. 


Special Offer? sena only $1. for 5 assorted beautiful 
cards with protective card, envelopes and illustrated folder. 
You'll want to re-order before Christmas! 


BOOKMARKS OF WOOD make attractive, inexpensive gifts. Made 
of the same lustrous, satiny woods, gay with colored ribbons and 
lustrous tree decorations. $1. for 3 all different, with greeting cards, 
envelopes. Order Now! 


Business Cards, Announcements, Menus 


CARDS OF WOOD Manlius 13, New York 
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Christmas Tree Standards 
Announced 

The Federal October 1, 
1957, published newly adopted stand- 
ards of the Department of Agriculture 
for the grading of Christmas Trees. 
The standards provide for three grades : 
U.S. Premium, U.S. No. 1, and U.S. 
No. 2. 

These standards, issued for the first 


Re gister, 


time, were to become effective Novem- 


ber 1. 


Plans Develop for World 
Forestry Conference 

Developing plans for the Fifth 
World Forestry Congress (see Jour- 
NAL for August, page 574) are indi- 
cated by a September announcement 
of the State Department that the Con- 
gress will be held at the University of 
Washington in the late summer of 
1960. The site of the world-wide meet- 
ing of foresters was announced by the 
Department after it had accepted the 
invitation of Dr. Henry Schmitz, presi- 
dent of the University, past president 
and Fellow of the SAF, to use the 
facilities of its Seattle campus. 

An offer by the United States to act 
as host to the Congress was accepted 


in June by its sponsor, the United 


Rootspred 


Tree Planters 


Standard: Heavy duty planter 
for tractors with hydraulic lift. 
Usable on 20 h.p. and up wheel 
tractors — also the smaller 
crawlers. Makes these sites plant- 
able: heavy sod, stony soils, steep 
hillsides, brushy sites. Equipped 
with 20” coulter. 


on 


M-55: A low cost planter for the 
easier sites where no hillside ad- 
justment is necessary. At $245 
this is ideal for the small Christ- 
mas tree grower. Wearing parts 
same as the “Standard.” 


Literature sent on request, 
Write ROOTSPRED TREE 


PLANTER at ST. PETERS- 
BURG, PENNSYLVANIA. 


Nations Food and Agriculture Or- 
ganization. At the meeting of the 
Council of the Society in October 


1956, unanimous support to this in- 
vitation was given. Preliminary plans 
for participation by the SAF are now 
underway by its Committee on Inter- 


national Relations, of whieh V. L. 
Harper, assistant chief of the U. S. 


Forest Service is chairman. The So- 
ciety will have representatives on the 
various arrangement committees. 

Further news of plans for the Con- 
gress will be carried by the JOURNAL 
as it becomes available. 


Key Deer National Wildlife 
Refuge Authorized 

Many years of effort were climaxed 
during the last session of Congress 
by the signing into law of an aet 
authorizing the establishment of the 
Key Deer National Wildlife Refuge 
to protect the diminutive Florida Key 
deer and other animals of that unique 
semitropical area. The law gives the 
U. S. Fish and Wildlife Service the 
authority to acquire up to 1,000 acres 
for refuge purposes by purchase, do- 
nation, or exchange. 

Wildlife authorities had been urg- 
ing the establishment of a refuge as 


the best means of assuring the pres- | 


reasonable number of 
It is expected 


ervacon of a 
the small Key deer. 


| that the refuge will be comprised of 


acreage on several adjacent islands 


| within the range of the deer in order 


to satisfy the animals’ need for vary- 
ing types of habitat. 


Mattison New President 
of Education Group 


Charles W. Mattison, of the U. 
Forest Service information and eduea- 
tion office in Washington, D. C., was 


Ss. 


elected president of the Conservation 
Education 
group’s August 25-28 meeting at Hig- 
gins Lake. 

Some 120 educators attended the an- 


nual meeting at the Michigan Conser- 


vation Department's training school 


| and discussed “development of leader- 


| ship in conservation education.” 


Other officers elected by the associa- 


tion included Edward M. Ray of the 


Michigan Conservation Department, 
first vice president; Dr. Stanley Mu- 


liak, University of Utah, second vice 


| president; and Dr. Wilson Clark, East- 


ern Montana College of Edueation, 
secretary. 
Mattison, as the Assoeciation’s new 


president, replaces Dr. Howard Mi- 
chaud, Purdue University. 


Association at the national | 
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Gain in Pulpwood Use Reported 
in Central States 


Pulpwood production in the Central 
States gained 31 percent last year 
over 1955, according to results of a 
survey just completed by the Central 
States Forest Experiment Station. 


Pulpwood output in the six-state re- 
gion reached 272,000 cords in 1956. 
Most of the increase was due to ad- 
ditional consumption by existing 
plants, the report said. 


Soil Bank Conservation Reserve 
Changes for 1958 Announced 


Among other changes, increased 
annual payments for land planted to 
forest trees, where such can be justi- 
fied by county Agricultural Stabiliza- 
tion and Conservation Committees, is 
provided in the 1958 Conservation Re- 
program. While the 10-year 
minimum contract will still apply to 
tree planting for forestry purposes, 
farmers may also enter 50-year con- 
tracts for land devoted to trees for 
shelterbelt, | windbreak, wildlife 
habitat purposes. 


serve 


or 


UNSURPASSED 


“WE" 
COMBINATION 
PRUNER 
and 
POLE 
SAW 


Used by experts. 
Pruner capacity) 


Heavy-duty 30” 
with com- 
pound lever action head for fast, easy 


cutting. Side-cutting head leaves 
clean wounds. PLUS fast-cutting, 16” 
curved blade Pole Saw. Octagon 
spruce poles fit both heads. Two sec- 
tions, intermediate and bottom, fur- 
nished. With 4’ sections, $28.30; 6’, 
$32.70; 8’, $34.60 delivered in U.S.A. 


Write today for new catalog showing com- 
plete line of Bartlett tree surgery tools 
and supplies. 


BARTLETT MFG. CO. 


3015 E. Grand Blvd. 


Detroit 2, Mich. 
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No. 37 of a series featuring forestry practices, projects and products 


PAPER OR PULP mitts 


—the dark-green state 


Rhode Island’s official title is “State of 
Rhode Island and Providence Plantations” 
and this makes it the largest name. 


Although it is the smallest state in the 
Union, Rhode Island is the most densely 
populated per unit of area. However, two- 
thirds of the State is in woodland. 


It’s terrain stretches from sea level to 
gently rolling hills in the west with a soil 
that is well drained and best adapted to 
eastern white pine. 


At one time its majestic forests were fre- 
quented by the King’s officials who blazed 
an arrow on the tallest and _ straightest 
white pine trees. These “King’s” pine or 
“Arrow” pine were selected to serve as 
masts for the ships of the Royal Navy. 
Anyone caught damaging these trees was 
hanged. 


With the passing of sailing ships and cur- 
rent demand for lumber, plus hurricanes, 
ice storms and forest fires, the “Arrow” 
pines have dwindled in number and size. 
However, the soil has remained and with 
this vital foundation, a comeback is being 
made toward the re-establishment of Rhode 


Island woodlands to the dignity and stature 
they once enjoyed, 


Through the various mediums of educa- 
tion such as Service Forestry, State Forest 
Nursery, Cooperative attempts toward Fire 
Prevention and Suppression, with private 
and public owners and agencies, the end 
result looks promising. Forestry is not a 
lost science in Rhode Island and its status 
in the State’s economic cycle will soon be 
felt to a larger degree. 


Ruope Istanp Division or Forests—con- 
tribution to this series does not necessarily 
constitute endorsement of Southern Glo 
products. 


Foresters sometimes tell us, in amazement, 
of the performance of SOUTHERN GLO, 
which, left standing in a gun as long as six 
morths, sprayed immediately and readily 
without clogging the nozzle. And, while the 
practice of storing an unclean gun is certainly 
not advocated, these reports graphically 
illustrate the difference that makes SOUTH- 
ERN GLO a favorite among foresters every- 
where. 


Clogging is the bugaboo of marking paints 
ease and economy and as such is the object 


of continuing SOUTHERN GLO tests and re- 
search. Today, with the famous formula 
#71020, as their basis, these paints almost 
entirely rule out clogging in the well-cared- 
for gun. 


Wherever you live, we invite you to enjoy 
the extra convenience and economy of SOUTH- 
ERN GLO tree marking paints: Ready-Mixed, 
Paste or Boundary paint. If they're not avail- 
able at your forestry supply house, you may 
order direct for shipment either from our 
plant in Sumter (S.C.) or in New Orleans. 


SOUTHERN COATINGS AND CHEMICAL CO. Dept. 2, Sumter, South Carolina—New Orleans, La. 
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Private & Industrial 


Georgia-Pacific Corporation 
Names New Director of Research 

Officials of the Georgia-Pacifie Corp. 
in Portland, Ore. recently announced 
the appoinitment of Dr. Robert W. 
Hess as director of research. 


Prior to joining the Georgia- 
Pacifie staff, Dr. Hess was affiliated 


with the Mengel Co., Laurel, Miss. He 
is a former associate professor of for- 
estry at Yale University. 


Wolcott Named Forester 
for Inland Container Corp. 


Inland Container Corporation has 
announced the August 1 appointment 
of Roger W. Woleott as mill division 
forester with headquarters at Rome, 
He will be concerned with wood 
land and 
woodland practices. 

Prior to joining the Inland organiza- 
tion Woleott was forest super- 
intendent for International Paper Co. 
at Raleigh, N. C. 

He has served as president of the 
North Carolina Forestry Association 
since 1950. 


Ga. 


procurement, management, 


area 


International Paper Establishes 
New Research Center 


Dr. Charles H. Driver has been ap- 
pointed direetor of forest research at 
International Paper Company’s new 
Southlands Experiment Forest located 
near Bainbridge, Ga., it has been an- 
nouneed by Erling Riis, vice-president 
of International Paper Company and 
general manager of the Southern Kraft 
Division. He has been employed in the 
Research Department of the Southern 
Kraft Division of International Paper 
Company in Mobile for the past three 
vears. 

The Southlands Experiment Forest 
is International’s first forestry research 
center to be established in the South, 
although the company has operated 
similar installations for some years in 
its Northern and Canadian divisions. 


Milliken Forestry Co. 
Enlarges Staff 


William F. Milliken announces that 


~~ MIRROR STEREOSCOPES” 


FAIRCHILD F-71 TYPE 
U.S. ENGINEER SURPLUS 
USED—NEW CONDITION 

WITH CARRYING CASE $98.50 
LIMITED SUPPLY—WRITE 


Southeastern Waterproofing Co. 
Box 74 


Avondale Ests., Ga. 


the staff of the Milliken Forestry Co., 
consulting foresters, has been in- 
creased by the addition of Monroe 
Greene. Mr. Greene was previously 
with Seibels Bruce Insurance Co. 
where he developed a forest fire insur- 
ance program. He holds an M.S. de- 
gree in forestry from the University 
of Georgia. 

An earlier addition to the staff of 
the company is Kenneth M. Allen, 
who had previously been with the For- 
est Service, the SCS, and the West 
Virginia Pulp and Paper Co. 


Forestry Association 
Promotes Pittman 


Frank B. Pittman, of Jackson, has 
been promoted to the position of exee- 
utive vice-president of the Mississippi 
Forestry Association, according to an 
announcement by R. C. Allen, presi- 
dent. 

Pittman has served the Association 
as executive secretary for the past 19 
years. He has helped to develop such 
as Boys _ Conservation 
Schools, Keep Mississippi Green, and 
Tree Farming. Mississippi has beeome 
the leading state in the nation in the 
number of certified tree farms. 


programs 


You Get The Finest In 


Quality Evergreen Stock 
from SUNCREST NURSERIES 


@ Thick, all-year foliage with sturdy root 


systems from selected seed. 


sheds, reforestation, etc. 


Look at the unusually fine, healthy seedlings shown here. 
They're the kind of planting stock you get from Suncrest, 
where every order is carefully graded and packed under the 
Whether you plant 

for Christmas Trees, Ornamentals, Hedges, Timber Stands 

or Soil Erosion, it will pay you to investigate the savings 
| you can make at Suncrest where only the finest specimens 


supervision of trained forestry experts. 


of many varieties are grown by specialists. 


Hardy Northern grown seedlings and 
transplants for better survival. 


Quality that is second to none for water 


Your Suncrest Tree 
Profits Never Stop Growing 


Send For Illustrated Catalogue 
And Planting Guide — FREE. 


‘SUNCREST EVERGREEN 
NURSERIES 
Dept. AF, BOX 305-G, HOMER CITY, PA. 
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The vacancy created in the position 
of executive secretary will be filled by 
Ben A. Davis, Jr., of Jackson, who has 
served since January 1956 as assist- 
ant executive secretary. 


Harold W. Hicks Joins 
Southern Consulting Firm 


Harold W. Hicks has joined the 
Southern Timber Management Service 
of Birmingham, Ala. upon his retire- 
ment from government work June 30. 

For 32 of his 35 years with the gov- 
ernment Mr, Hicks was employed as a 
forester with the Fish & Wildlife Serv- 
ice, the Forest Service, the Soil Con- 
servation Service, and Corps of Engi- 
neers. At the time of his retirement 
he was distriet forester with the Corps 
of Engineers in Mobile, Ala. 

He holds forestry degrees from Mon- 
tana State University and Yale Univer- 
sity. 


Attends Commonwealth 
Forestry Conference 

Charles D. Schultz, president, C. D. 
Schultz & Co. Ltd., Vancouver engi- 
neering and forestry consultants, at- 
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Consulting Forest Engineers 


Land Surveyors 


BELANGER and BOURGET 


86 MOUNTAIN HILL, QUEBEC, 
P.Q., CANADA 


Forest Surveys and Forest Management and 


Inventories. Estab- Logging plans. Loca- 
lishing of boundary tions for Wood indus- 
lines. tries. 


POMEROY & McGOWIN 


FORreES MANAGER S 


Monticello, Arkansas Chapman, Alabama 


GEORGE BANZHAF & COMPANY 


622 Morth Water Street MILWAUEKEE 2 BRoadway 6-2062 


Consultants to the Wood Using Industries 


KeitH Cranston, Forestry Consultant 


Service to Industry — Personnel Placement 
1. Listing of men available for jobs 
2. Listing of jobs and employment possibilities 
Leland, Mississippi — Headquarters in the Delta Hardwoods 
A Southwide Professional Service 


FOREST MANAGEMENT 


Topographic Mapping Forest Development Studies 


Timber Stand Maps 
Land Classification 


men, Hensen éx Wallen 


MAPPING AND FORESTRY SERVICES 
OAKLAND 21, CALIFORNIA 


Forest Inventories 
Forest Appraisals 


660 HEGENBERGER ROAD 


General Photogrammetric and Forestry Consulting Services 


ES W. SEWALL°COMPANY 


FOREST ENGINEERS 


OLD TOWN, MAINE 


SEWALL co. (CANADA) LTD., FREDERIC on, NEW 


Forest ry 


| Woleott, 
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tended the Seventh British Common- 
wealth Forestry Conference, held in 
Adelaide, Australia on August 26th. 
Mr. Sehultz, who is a director of the 
Canadian Forestry Association, 
traveled as an official delegate of that 
body, and read to the Conference a 
statement of policy of the Association. 
The Conference, which is held every 
four years and last took place in 
Canada in 1953, dealt with all phases 
of forestry and forest production, and 
was attended by some 100 delegates 
from every part of the Commonwealth 
including seven from Canada. 


North Carolina Forestry 
Association Has New President 


Members of the North Carolina 
Association have elected O. 
J. Blades new Association president. 
He succeeds Roger W. Wolcott. 

Mr. Blades is chief forester for 
Duke Power Co., Charlotte, N. C. Mr. 
formerly with International 
Paper Co., recently accepted a posi- 
tion with Inland Container Corp. in 
Rome, Ga. 


Education 


New Forest Insect Lab 
Ready at Oregon State College 


A new $35,000 forest insect labora- 


tory has been completed at Oregon 
State College for research on forest 
pests. 


Testing of insecticides to determine 


which are most effective and practical 
against various insects will be 
Tied in with 


basie 


to use 
the major phase of work. 
the testing will be the 
on insect biology, 


researeh 


behavior, and ae- 


tivities. Dr. Julius Rudinsky is pro- 
ject leader. 
Entomologists of the Oregon state 


board of forestry are cooperating in 
the research. 


The 


insect project is sponsored by 


the Northwest Forest Pest Action 
Council, the Oregon State Board of 
Forestry, and the Pacifie Northwest 


Forest and Range Experiment Sta- 


tion, Portland, in cooperation with the 


college. A grant of $3,800 also was 
received last month from the Founda- 
tion for American Resource Manage- 


ment, San Francisco, to help support 
the research. 

Zivnuska to Study Timber 
Status in Far East 


John A. Zivnuska, associate profes- 


sor of forestry at the University of 


Society of American Foresters 
| 
| 
4, 
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California, left early in September for 
a three months assignment with the 
Economie Commission for Asia and 
the Far East, a branch of the United 
Nations. 

He will serve is a of the 
study group working on the Far East 
Trends study. This study is 
with timber requirements, 
resource development, industrial 
priorities for the forests of the Far 
Eastern nations. 

Dr. Zivnuska’s previous experience 
with studies of this type includes the 
Stanford Research Institute study, 
“America’s Demand for Wood,” and 
his recent analysis of the Timber Re- 
Review, “Timber Today—And 
His headquarters on the 
will be in Bang- 


member 


Timber 
coneerned 
and 


source 
Tomorrow.” 
Far Eastern study 
kok, Thailand. 


Hungarian Forest Engineer Dies 


According to information received 
by the immigrant Hungarian Forestry 
Faculty affiliated with the University 
of British Columbia, Dr. Géza Lunez, 
distinguished Hungarian forest engi- 
neer, is dead. 

He was formerly a member of the 
F.A.O. secretariat in Rome, had been 
with the C.I.S. (International Forestry 
Association) in Berlin, and was on the 
staff of the Hungarian Scientifie For- 
est Research Institute in Budapest. 


Michigan Professor Retires 
Earl C. O’Roke, 


zoology and secretary to the faculty of 
the School of Natural Resources, Uni- 
versity of Michigan, has retired after 
28 years at the University. 

Born in Sabetha, Kan., 
O’Roke attended the University of 
Kansas where he received his B.A. and 
M.A. degrees in 1912 and 1916 respee- 


professor of forest 


Professor 


tively. From 1927 to 1929 he served 
as an assistant at the University of 
California and received his Ph.D. from 


there in 1929, 

In autumn of that year he joined 
the staff of the University of Michigan, 
was promoted to associate professor in 
1937 and to full 1955. 

He is a member of Sigma Xi and is 
a Fellow in the American Association 
for the Advancement of Science. 


professor in 


H. G. Wilm Heads International 
Association 


Dr. Harold G. 


Wilm, associate dean 
of the State University College of 
Forestry at University, 
Syracuse, N. Y., was elected president 
of the International Association of 
Scientifie Hydrology at the Triennial 
Convention of the International Union 


Syracuse 


As 
HAROLD G. WILM 


of Geodesy and Geophysics, which met 
recently (Sept.) in Toronto, 

Dr. Wilm is the only American 
elected to hold office in the interna- 
tional organization for research scien- 
tists and engineers. He will serve a 
three-year term as president. 

The Association of Scientifie Hydrol- 
is concerned with the movement 
of water over and within the earth 
from its precipitation as rain or snow 
until it For that 
reason, Association’s membership 


ogy 


reaches the oceans. 
the 
is composed, 
physical scientists and engineers. 


almost exclusively, of 


St. Regis Announces Scholarship 
Winners 

St. Regis Paper Company announces 
the award of five undergraduate schol- 
arships in forestry as part of its 
scholarship program for the academic 
vear 1957-58, The five 
year’s scholarship awards are continu- 


winners of last 


ing in their senior years and the see- 
ond years of their scholarships. 

Three undergraduate scholarships 
are awarded in the South, and 
each in the Northwest and Northeast. 
The scholarships in the South are pro- 
Alabama  Poly- 

University of 


one 


vided, one each, at 
technic Institute. the 
Florida, and the University of Georgia. 
Each amounts to $800 a year for a 
two vear period, and is awarded to an 
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Reforestation Arboriculture 
S. GAYLEY ATKINSON 
Consulting Forester 


Huntingdon Road 
Huntingdon Valley, Pa. 


PAUL M. SANDERS 


Consulting Forester 


916 YEON BLDG. 
PORTLAND 4, OREGON 


Telephone: CApitol 8-3536 


WILLIAM H. PRICE 
FOREST MANAGEMENT 
Specializing in 
Timber Tax Problems 


2626 W. Lynn—Seattle 99, Wash. 
Al der 7482 


WILLIAM J. BOZETT 
Consulting Forester 
Member, Association of Consulting Foresters 
Timber Management & Marketing 
LOGAN OHIO 


THOMAS G. CLARK, 
CONSULTING FORESTER 


FOREST LAND 
MANAGEMENT CO. 


P. O. BOX 1046 
MORGANTOWN, W. VA. 


R. B. SHANNON & ASSOCIATES 
KITTANNING, PA. 
ov 

REGISTERED SURVEYING 
CONSULTING FORESTRY 
PHOTOGRAMMETRIC 
CARTOGRAPHY 

Phone: Kittanning 42-4941 


ROBERT F. KNOTH & CO. 


Foresters — Timber Cruisers — Appraisers — Surveyors 


Domestic end Foreign Timber Data 


CHARLESTON 


SOUTH CAROLINA 
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ADIRONDACK FORESTRY, INC. 
David E. Strong Donald E. Peterson 


Consultants 
Estimates, Appraisals, Marketing 
Management Plans, Tree Planting, Preservation 


WILMINGTON, NEW YORK 


Consulting Forester 


Forest Surveyor 
JOHN STOCK 


Specializing in Adirondack Forest 
and Tax Problems 


Tupper Lake, N. Y. 


Box 311 


NORTHERN TREE COMPANY 
Professional Forestry Services 
Thomas F. Schweigert, Pres. 

Member, Association of Consulting Foresters 


Penney Building 
Michigan 


Petoskey 


PAUL T. WINSLOW 
Consulting Forest Engineer 


ESTIMATES—APPRAISALS—MANAGEMENT 
STAATSBURGH-ON-HUDSON, N. Y. 


ALBERT G. HALL 


Forestry Relations Counsel 
Consulting Forester 
Member, Association of Consulting Foresters 


810 18th St., N.W., Washington 6, D.C. 


WILLIAM A, EASTMAN, JR. 


Consulting Forester 
Complete Professional Service 


SEATTLE 1, WASHINGTON 
410 J. GREEN BUILDING 


Phone SEneca 2814 


FOREST PROPERTY 


Estimates—Appraisals—M 


Prentiss & Carlisle Co., Inc. 
107 Court Street 


Bangor, Maine 


Porcius F. Crank, Jr. 


Consulting Forester 


Point Harbor 


North Carolina 


LOGGING COST ESTIMATES APPRAISALS 
SURVEYS AND MANAGEMENT CRUISING 


INTERMOUNTAIN TIMBER SERVICE 


Know Your Timber Values and Logging Costs 
THOMAS (Tom) C. CLIFTON Tel. 2-4300 
Consulting Forester 4101 State St. 
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MORAVETS 


outstanding Junior class student at 
the schools mentioned. 

The winners of the southern schol- 
arships are: H. 
attending the University 
of Georgia; Paul D. Kidd of Gaines- 
ville, Fla., attending the University of 
Florida; and James R. Lowe of La- 
fayette, Ala., attending Alabama Poly- 
Institute. 

The scholarship winner in the North- 


Harvey Johnson of 


Albany, Ga., 


technie 


west is Jerry Forest Franklin of 
Camas, Wash. He is attending Oregon 
State College. 


C. Anthony Federer, of Belmont, 
Mass. is the scholarship winner in the 
Northeast. He is attending the Univer- 
sity of Massachusetts. 


“Mando” Research Fellowship 
Winner Announced 

Neil Paulson, 1957 forestry grad- 
uate of the Michigan College of Min- 
ing and Technology, Houghton, Mich., 
has been awarded the and 
Graduate 
Research Fellowship in the Minnesota 
School of Forestry. This announee- 
ment was made jointly by F. H. Kau- 
fert. director of the school of forestry, 
and George Amidon, Mando’s director 
of woodlands. 


Minnesota 


Ontario Paper Company 


Public 


Forest Economist Promoted 


Promotion of Floyd L. Moravets to 

_ chief of forest economies research at 
the Pacifie Northwest Forest and 

Range Experiment Station has been 

announced by R. W. Cowlin, director. 


| Appointment* of Moravets, who has 
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been assistant chief of the division, 
fills the vacancy created earlier this 
year by the death of Martin FE. 


Baudendistel. 

In his new position, Moravets will 
be responsible for studies 
and the regional phase of the nation- 
wide Forest Survey. 

For 32 of the past 35 years, Mora- 
vets has been employed in the Pacific 
Northwest region of the Forest Serv- 


economic 


ice. Sinee 1946 he has specialized in 
analysis of survey data and results 
of economie studies relating to forest 
resources and their utilization. 
Moravets’ work in interpretation of 
data and in of forest 
resource information to private land 
owners, forest industries, and public 
the Pacifie Northwest 
meritorious award 


dissemination 


agencies in 
earned him a for 
superior accomplishment from the 
Chief of the Forest Service in 1953. 


Seed Program to be Established 
in Wisconsin 


A certified seed program for trees 
that is comparable to seed programs 
for grain, and will 
be put into action cooperatively by the 
Wisconsin 


forages, potatoes 


Conservation 
and the University of 


Department 
Wisconsin to 
assure that foresters ean get seed from 
superior trees to use in future refor 
estation programs. 

Specialists R. G. Hitt, R. R. Hartig. 
and R. A. Brink are planning the pro 
gram concurrent with their research on 
forest The 


up supery ision 


tree breeding. progran 


might require setting 
standards 


for getting seed from pri 


the Lake 


vate 
States. 


parties throughout 


Stoltenberg Chief of Northeastern 


_ Forest Economics Research 


Carl H. Stoltenberg has been ap 
pointed chief of the Division of For 
est Economies Research at the North 


eastern Forest Experiment Station, 
Forest Service, U. S. Department ot 
Agriculture. 


His appointment was announced by 


Dr. Ralph W. Marquis, direetor of 
the station. Dr. Stoltenberg succeeds 


John R. MeGuire, who left the station 
to become chief of the Division of For 
est Research at the Cali 
fornia Forest and Range Experiment 
Station, Berkeley. 

Dr. Stoltenberg joined the Experi- 
ment Station staff in June 1956. For- 
merly he had been assistant professor 
of forest econoniies at the School of 
Forestry, Duke University. He at- 


Economies 
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tended the University of California at 
Berkeley and received his Ph.D. De- 
gree at the University of Minnesota 
in 1952. 
McNasser Heads Southeastern 
Fire Research 

Karl W. MeNasser, formerly of the 
Division of State and Private Forestry 
with the U. S. Forest Service in At- 
lanta, is heading newly expanded work 
in forest fire at the South- 
eastern Forest Experiment Station. 

MeNasser’s appointment closely fol- 
lows a recent major increase in fire 
research funds for the Southeast. 
Among other projects, the expansion 


research 


means a new research center that is 
being established at the Georgia For- 
estry Commission offices in Dry Branch, 
Ga. Jointly financed by the Georgia 
Research Council, the Georgia For- 
estry Commission, and the U. S. Forest 
Service, the greatly enlarged research 
program aimed at devising ways to cut 
fire losses will be under 


down forest 


MeNasser’s direct supervision, 


C. F. Burnham to Station 
Management Post 

Chester F. Burnham ap- 
pointed chief of the Division of Sta- 
tion Management at the Southern 
Forest Experiment Station, New Or- 
leans. He will be responsible for co- 
ordinating the Station’s administrative 
work in the eight states of the Mid- 
south. 

Previously Burnham was in the re- 
cional office of the U. S. Forest Serv- 
ice in Atlanta, Ga. From 1951 to 1956 
he was supervisor of the Alabama Na 


has been 


tional Forests. 


JOHN G. GUTHRIE 
Consulting Forester 


BOX 517 WIGGINS, MISS. 
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Protection—Reforestation—Inventory 
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Verne D. Bronson, Chief forester, Phone 5-5371 


CHESTER F. BURNHAM 


New Supervisor Named 
for Fremont 


Clayton H. Weaver has been named 
supervisor of the Fremont National 
Forest, Lakeview, Ore. He replaced 
John E. MeDonald who resigned to 
accept private employment, according 
to joint announcements by Regional 
Forester J. Herbert Stone and Samuel 
Feldman, president of Lakeview Lum- 
ber Products Co. MeDonald left the 
Forest Service in September for his 
new position. Weaver will assume 
supervisorship in Lakeview about the 
middle of October. 


Weaver has been on the staff of the 
Eldorado National Forest, Placerville, 
Calif., for the past 2% years in charge 
of fire control, lands, range, wildlife, | 
and training activities. In January | 
1957 he received a Superior Service 
Award from the Department of Agri- | 
culture in reeognition of exceptional | 
achievement and outstanding leader- | 
ship in resource management and pro- | 
tection on the Eldorado. 

MeDonald, who will 
assistant manager 


| 


become for- | 
of the 


ester and 


Lakeview Lumber Products Company, | 


has been supervisor of the Fremont 
| National Forest since 1950. 
Personnel Changes in Rocky 
Mountain Region 

E. J. Fortenberry, Medicine 
National Forest supervisor at Laramie, 
Wyo., will become head of the Branch 
of Watershed Management in the U. 


| 


| 
| 


Bow | 


S. Forest Service Denver Regional Of- | 
| fice. George K. Brown, supervisor of 
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the Arapaho National Forest at 
Golden, Colo., replaced Fortenberry 
at Laramie; and Henry Tiedemann, 
head of mining claims examination in 
the Denver office, succeeded Brown as 
Arapaho supervisor at Golden. 

Regional Forester Donald E. Clark 
announced these personnel changes in 
the Rocky Mountain Region of the 
Forest Service, effective about Sep- 
tember 30. 


William L. Robb Retires 


William Lee Robb, timber manage- 
ment specialist in the North Central 
Region of the Forest Service, retired 
on August 1 after 33 years of service. 
He has been assigned to the regional 
office at Milwaukee since 1954. 

Robb entered the Forest Service in 
his native state of Pennsylvania in 
1924, following his graduation from 
Penn State University. He soon trans- 
ferred to the Rocky Mountain Region 
where he had various assignments on 
the national forests of Colorado and 
Wyoming including the positions of 
forest ranger and forest staff officer. 
In 1934 he was appointed forest su- 
pervisor of the Arapaho National For- 


est. The following year he moved to 
the regional office at Denver, Colo. 


From there he was transferred to the 
regional office at Ogden, Utah in 1939. 
His final 1954 to Mil- 


waukee, 


move was in 


D. 8. Nordwall to 
Washington Post 

David §. 
Personnel Management 
the U. S. Forest Service 


Nordwall, Operation and 
division head 


in Denver 
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Regional Office, has been promoted 
to head of the Internal Audit Branch 
in the office of the Chief Forester in 
Washington, D. C. Prior to his as- 
signment in the Denver Regional Of- 
fice, he served as supervisor of the 


Medicine Bow National Forest with 
headquarters at Laramie, Wyo. 
Nordwall’s replacement is Ernest 


charge of 
Operation, Fire Control, and Person- 
nel Management for the Eastern Re- 
gion of the Forest Service at Phila- 
delphia. Among other assignments in 


M. Karger, previously in 


the Eastern Region of the Forest 
Service, he served as supervisor of the 
George Washington National Forest 


in Virginia. 


Spaulding Heads Fire Control 
in Northwest 


Alfred E. Spaulding has assmned 
the duties of fire control chief in the 
Pacifie Northwest Region of the U. S. 
Forest 
nouncement by 
Herbert Stone. 

Spaulding has been in 
fire control 


Service, according to an an- 
Regional Forester J. 


charge ot 
Northern 
Region slightly over six vears and be- 


activities in the 


fore that was forest supervisor of the 
Colville National Forest in northern 
Washington and Idaho for five years. 

Kermit Linstedt 
who has become chief of the Regional 
Division of Soils and Watershed Man- 
of the Forest Port- 


He replaces 


agement Service, 


land Ore. 


Churchill Moves to Portland 
Office 


George W. Churchill has been pro- 
district ranger of the 
Little River district, Umpqua National 


moted from 
Forest, to assistant head of the section 
of recreation in the Portland Regional 
Office, 
Lands, 


and 
Herbert 


Division of Recreation 


Regional Forester J. 


Stone has announced, 


Study to Appraise Washington’s 
Pulpwood Resources 


A survey of Washington's pulpwood 
potential initiated by the Institute of 
Forest Products, is progressing under 
the direction of Dr. Harvey D. Erick- 
son. 

Dr. Erickson, who teaches wood pro- 
ducts at the College of Forestry, Uni- 
versity of Washington, is consulting 
with each pulp and paper firm in the 
state present use of 
pulpwood and changes which probably 
will take place in the future, 
The objective of the study is to com- 


regarding the 


| Washington 6, D. ¢ 
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pare the state’s pulpwood potential 
with the present and future demands 
of industry. 

The importance of the investigation 
is stressed by the fact that paper pulp 
produced the past year in 
Washington State was valued at al- 


during 


most four hundred million dollars, 
which was one-third more than the 
value of Washington’s lumber which 


was produced during the same period. 


Forestry Employment 


S.A.F. members are privileged to insert one 
60-word advertisement in this column without 
charge Forest desiring to employ 
foresters may insert advertisements at the rate 
of $4 per column inch, Copy must be received 
by the end of this month for an advertisement 
to appear in the issue after next 

Obviously, the cannot assume re 
sponsibility beyond making it possible for pros 


industries 


Society 


pective employee and employer to enter into 


negotiations 


Position Available 


Arborist for the City of Richmond, Virginia. 
Male, age 25 to 50. College graduate in agri- 
culture, horticulture, or forestry plus five years 
of experience. Salary range $4,992-$5,980 
Apply Department of Personnel, Room 314 
City Hall, Richmond 19, Va. 


Positions Wanted 


Forester, B.S.F., 1950; M.S., 1951 Age 35 
married, three children. Eighteen month teach 
ing assistanship in botany—-Purdue. Six years 
in nationa! forest administration 
Appalachian and southern pine 
year as district ranger. Experienced in fire 
control, silviculture management, personnel, 
and public relations. Desires employment teach 
ing forestry. Other forestry positions will be 
considered. 


southern 


regions. One 


Box M, Journal of Forestry, Mills Building, 
Washington 6, 
Forester, B.S., Univ. of Maine. M.F. in wood 


from Yale Age 27, married Ex 
with pulp and paper company in 
cruising, photogrammetry, chemical debarking, 
Inspection cutting operations, planning and 
laying out cutting operations, and public rela 
tions. Two years experience as a wood tech 


utilization 
pe rience 


nologist for a large utility research laboratory 
dealing with many different wood products. 
Desire employment in Northeast or the Lake 
States 

Box N, Journal of Forestry, Mills Building, 


Washington 6. D. C. 


Forester, B.S., N.Y. State University 1952; 
Photogrammetry Syracuse University 1952, Age 
ex-naval aviator holds commercial 
aircraft and helicopter rating. 2's years ex 
perience in aerial photography and_ photo 
grammetry in Europe, Africa, and Middle East. 
Logging experience Maine and Washington. 
Ex corporation president. Desires position in 
logging or lumber business anywhere in the 


26, single 


world, especially South America Traveling 
preferred. Excellent references. 
Box ©, Journal of Forestry, Mills Building, 


Washington 6, D. 


Forester, B.S.F.. married, 2 children. Ten 
years apprenticeship timber inventory and land 
surveying on west coast. Desires position with 
private industry to supplement forestry knowl 
edge or obtain lumber experience. Autobiog- 
raphy on request. 
Box P, Journal Mills Building, 


ef Forestry, 
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RAKING AND WINDROWING | 


In an experimental site preparation project A 


near Brunswick, Ga., CAT* D9 Tractor with 


Fleco Multi-Application Rake sets production pace 


To determine the various applications of crawler trac- 
tors and land clearing equipment fcr site preparation, 
Caterpillar Tractor Co. and the Brunswick Pulp & Paper 
Co. held a three months’ series of field experiments near 
Brunswick, Ga. One series involved raking and wind- 
rowing. The stand chosen for treatment was classified 
as hammock lands with live oaks up to 72” in diameter. 
turkey and water oaks running into heavy palmetto, gall 
berry, myrtle and vine areas. Merchantable timber had 
been harvested but no clearing completed. Equipment 
in this experiment included the D9 shown above, a D8 
with Fleco Rock Rake and a D7 and a No. 977 Traxca- 
vator with Fleco Rakes. 

Each machine was assigned to a plot. The giant 320 
ilywheel HP D9 cleared the densest areas, while the D8, 
D7 and No. 977 handled the less dense and light plots. 
In these plots, the machines were able to push the ac- 
cumulated cover 165’ directly to the windrow. Very 
dense conditions, however, required that the tractor push 


the vegetation down parallel to the windrow. Operator 
judgment determined the method used. This technique 
utilized the rake as the felling, raking and windrowing 
one-purpose tool. 

See your Caterpillar Dealer for complete informa- 
tion on this operation as well as other phases of the 
experimental studies such as: stump clearing and cutting, 
chaining, stump treatment and harrowing. 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


CATERPILLAR’ 


*Caterpiliar and Cat are Registered Trademarks of Caterpillar Tractor Co 
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stands up under the grind! 


Here’s the world’s lightest, most powerful direct drive chain saw — and it’s 
designed for production cutting! It’s precision built. It’s a glutton for punish- 
ment. It has the power to do more cutting in less time and with less maintenance! 


With 6 full horsepower packed into only 19 pounds, the Homelite EZ-6 has all 


THIS Direct Drive Saw 


6-22 most versatile, 
all-purpose gear 
drive chain sow 
available. Has 
straight blades, 
plunge-cut bow, 
brush cutting and 
clearing attach- 
ments. 6 horse- 


the features the professional woodsman needs; features like high-compression, * power, 22 


short-stroke design to cut wasteful friction, increase engine life, reduce gas 
consumption ...new, revolutionary intake valve to increase engine power, 


pounds. Gives 
you everything 
you want for 
dependable, 


assure smooth performance . . . positive-action fuel pump and diaphragm ee year-round 


carburetor to give full power in any position. 


Additional EZ-6 features include automatic gov- 
ernor... automatic clutch...moisture-proof and 
dust-proof ignition ...needle bearings on connect- 
ing rod... ball bearings on crank shaft. The 
EZ-6 is the direct drive chain saw ‘‘built to take it.” 


Ask your dealer for a demonstration. 


performance. 


See all the famous Homelite line! 


rugged gear 
drive chain saw 
gives you 
consistent, 
dependable 
performance ino 
wide range of 
cutting jobs. 4 
horsepower, 20 
pounds, cuts 
trees up to 4 feet 
in diameter. 


Homelite builds and sells more chain saws 
than any other company in the world. 


HOMELITE 


A DIVISION OF TEXTRON INC. 


4111 RIVERDALE AVE., PORT CHESTER, NEW YORK 
Gastonia, N. Ccrolina « In Canada: Terry Machinery, Ltd 


most powerful 
one-man chain 
saw you can 
own. 7 horse- 
power, 29 
pounds. Powerful 
enough to bring 
down any tree 
in a stand. Fells 
trees up to 10 
feet in diameter. 
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